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Searle MICTINE Provides Effective 
Oral, Non-Mercurial Diuresis 


The result of many years of research, Mic- 
tine, brand of aminometramide, supplies a 
long-felt need for an improved oral diuretic. 
Mictine, 1-allyl-3-ethyl-6-aminotetrahy- 
dropyrimidinedione, is not a mercurial, xan- 
thine or sulfonamide. 


Effectiveness: Every method for measuring 
the diuretic effect in man now available, 


Mictine is believed to act by the selective inhibition of the reabsorption of sodium 
ions. Thus, the resulting diuresis is characterized by increased quantities of sodium 
ions and water. 


including precise human bioassay studies, 
without exception demonstrated that Mic- 
tine is an effective oral diuretic, and these 
studies show that approximately 70 per cent 
of unselected edematous patients treated 
with Mictine by mouth respond with a sat- 
isfactory diuresis. 


Well-Tolerated: There are no known con- 
traindications to Mictine, even in the pres- 
ence oi hepatic or renal damage, and there 


is no risk of acidosis. On high dosage, 
Mictine causes some side effects in some 
patients but on three tablets daily these side 
effects (anorexia and nausea, rarely vomiting, 
diarrhea or headache) are minimal or absent. 


Indications: Mictine is useful primarily in 
the maintenance of an edema-free state 
and in the initial and continuing control of 
patients in mild con- 
gestive failure. Mictine 
may be used also for 
initial and continuing 
diuresis in more severe 
congestive states, 
particularly when mer- 
curial diuretics are 
contraindicated. 


Administration: The 
usual dosage for the 
average patient is one 
to four tablets daily 
with meals, in divided 
doses on an interrupted schedule. An inter- 
rupted dosage schedule may be accom- 
plished by giving the drug on alternate days 
or for three consecutive days and then omit- 
ting it for four days. 

For severe congestive states the dosage is 
four to six tablets daily with meals, in di- 
vided doses on interrupted schedules similar 
to those already mentioned. 


Supplied: Uncoated tablets of 200 mg. 
*Trademark of G. D. Searle & Co. 


ALS 


CONTENTS (Continued) 


PROGRESS OF MEDICAL SCIENCE 


Medicine 
(January and July)—G. E. Burca and 
C. TuorpPe Ray 


Dermatology and Syphilology 
(April and October) 
J. H. Stokes, H. BEERMAN and 


N. R. Incranam, JR. 
Neurology and Psychiatry 


(January and July)—F. G. Esaues and 
FRANK R. DrakKE 


Oto-Rhino-Laryngology 
(April and October)—N. D. Fasricant and 
A. Harry NEFFSON 


Radiology 
(May and November) 
Rosert D. SLoan 


Surgery 
(February and August) 
1. S. Ravprn and C. G. JoHNsToN 


Ophthalmology 
(February and August) 
W. L. Benepiet and H. P. 


Davin M. Goutp and 


Therapeutics 
(May and November) 
H. and McKeen 
Preventive Medicine and Epidemiology 
(March and September) 
J. E. Gorpon and Tueopore H. INGALLs 


Pediatrics 
(June and December)—I. J. Wotman and 
A. M. BonGIovaNNI 


Pathology and Bacteriology 
(March and September) 
G. Lyman Derr and E. G. D. Murray 


Gynecology and Obstetrics 
(June and December) 
C. BacuMaN and FRANKLIN L. Payne 


in asthma... there’s an excellent chance 


your patient will prefer fast-acting, long-lasting 
NEPHENALIN to other oral medications and to the nebulizer. 


Two treatments in one tablet: first, hold 
under the tongue for five minutes; then 
swallow. This provides rapid broncho- 
dilation from sublingual aludrine, then 


In purple coating 


4-hour follow-through protection from 
theophylline-ephedrine-phenobarbital. 
Dosage: One tablet as necessary (up to 5 
tablets a day). In bottles of 20 and 100. 


In red coating 


10mg. ALUDRINE (Isopropyl Arterenol) HCI 5 mg. 
< (Sublingually: for rapid relief) > 


2@r. 
tablet< % gr. ° 
nucleus #% gr. 


THEOPHYLLINE - 
EPHEDRINE SULFATE 
PHENOBARBITAL 


gr.gin 
* gr. >tablet 
Y gr.) nucleus 


(for 4-hour protection) 


N ephenalin 
for adults 


(PpuRPLeE) 


Nephenalin 
PEDIATRIC 


(rep) 


Shes. Looming 155 East 44th Street, New York 17, N.Y. 


12 


(Contents continued on page 14) 


TRIDIONE® 
(TRIMETHADIONE, ABBOTT) 


First successful 
synthetic agent—now 
agent of choice—for the 
symptomatic control of petit 
mal, myoclonic jerks and 


akinetic seizures. PARADIONE® 


CPARAMETHADIONE, ABBOTT) 


Homologue to TRIDIONE. 
An alternate preparation 
which is often effective in 
cases refractory to TRIDIONE 
eae therapy. For treatment of 
GEMONIL® the petit mal triad. 
(METHARBITAL, ABBOTT) 


A new drug of low 
toxicity for grand mal, 
myoclonic, petit mal and 
mixed seizures. Effective in 
epilepsies associated with 


organic brain damage. PHENURONE® 


(PHENACEMIDE, ABBOTT) 
A potent anticonvulsant 


for psychomotor epilepsy, 
grand mal, petit mal, and 
mixed seizures. Often successful 
where other therapy 
has failed. 


é 
; 


CONTENTS (Continued) 


SURGERY 


“Spontaneous” Rupture of the Esophagus .. 
By Cuar.es K. Kresy, M.D., Philadelphia, Pennsylvania. 


OPHTHALMOLOGY 


By Henry P. Wacener, M.D., Rochester, 


Proceedings of The Physiological Society of Philadelphia, November 16,1954. . . . . 


PEDIATRICS TO GERIATRICS... 
Choose Zymenol or Zymelose 


Sapety amd, Control 


for Any Age Group 


Safe laxation 
without irritants 


Control with 
reducible dosages 


® Your choice of: 
Easy-to-take Zymenol (Emulsion) 


Convenient Zymelose (Tablets) 
Tasty, fragrant Zymelose (Granules) 


All three contain brewers yeast... no sugar 


Ss ND | ITERATURE, PLEASE WRITE: 
| 


TRI 


( Fro 


= 
ser} 
ed 
fT red 
| 
of 
| wit 
f of ; 

\ 
an pat 
2TO 
€ ROR SAMAL 
is. 
14 


THE AMERICAN JOURNAL OF THE 


MEDICAL SCIENCES 


FEBRUARY, 1955 


ORIGINAL ARTICLES 


TREATMENT OF HYPERTENSION WITH ORAL RESERPINE ALONE AND 
IN COMBINATION WITH HYDRALAZINE OR HEXAMETHONIUM 


By WarREN M. Hucues, M.D. 
SENIOR FELLOW IN CARDIOLOGY 


Epwarp Dennis, M.D. 
DIRECTOR, CARDIAC CLINIC 


AND 


Joun H. Moyer, M.D. 
ASSOCIATE PROFESSOR OF PHARMACOLOGY AND MEDICINE 


(From the Cardiac Clinic of the Jefferson Davis Hospital and the Departments of Medicine 
and Pharmacology, Baylor University College of Medicine, Houston, Texas) 


RESERPINE, an alkaloid of Rauwolfia 
serpentina, has previously been report- 
ed to have mild to moderate effect in 
reducing blood pressure when used 
orally for the treatment of hyperten- 
sion’. The following report consists 
of further observations in connection 
with a group of hypertensive patients, 
the majority of whom formed the basis 
of a previous report on oral reserpine 
alone in the treatment of hypertension’. 
The object of the current communica- 
tion is to report results obtained when 
reserpine was used in. combination 
with hydralazine (Apresoline) or hex- 
amethonium in the treatment of the 
patients who were not rendered nor- 
motensive with oral reserpine alone. 
The effect of therapy upon renal func- 
tion was also evaluated in a small 
group of these patients. 


Method of Study. OUTPATIENT TREATMENT 
OF HYPERTENSION WITH ORAL RESERPINE 


ALONE AND IN COMBINATION WITH HYDRALA- 
ZINE OR HEXAMETHONIUM. The study was 
conducted on a group of 73 patients with 
mild to severe hypertension receiving therapy 
on an outpatient basis. 

Initially, the patients were subjected to a 
careful history and physical examination. Lab- 
oratory examinations were performed con- 
sisting of a chest roentgenogram, electrocar- 
diogram, urinalysis, blood urea nitrogen, and 
phenolsulfonphthalein excretion test. The 
laboratory studies were repeated at 2 to 3- 
month intervals during therapy. The patients 
were followed at approximately weekly in- 
tervals at which time the investigating physi- 
cian made blood pressure recordings in the 
upright and recumbent positions and a care- 
ful survey relative to the clinical status and 
occurrence of side reactions. The eliciting of 
side reactions was an important aspect in 
arriving at a correct dosage schedule. The 
control period was one month or longer dur- 
ing which time the patients were given 
only placebos. Patients who responded to 
placebo therapy were discarded from the 
study and are not included in the 73 pa- 
tients making up the current report. Fol- 
lowing the control period, 67 of the patients 


( 121 ) 
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were treated with oral reserpine alone for a 
period of 2 months or longer. Because of the 
necessity for rapid and effective therapy, 
6 of the 73 patients received combination 
therapy initially. Patients who were not nor- 
motensive after 2 months (or longer) of 
therapy with oral reserpine alone were given 
either hydralazine or hexamethonium in com- 
bination with reserpine. Twenty-six of the 
73 patients* were not placed on combination 
therapy. Fifteen patients were treated with 
the combination of reserpine and hydralazine 
and 32 patients with the combination of res- 
erpine and hexamethonium. The period of 
follow-up on combined therapy was 3 to 7 
months. 

After the initial period of therapy with 
reserpine alone, the dose was maintained at 
2.0 mg. daily given in divided doses 4 times 
a day. The initial dose of hydralazine was 
25 mg. given 4 times daily after meals and 
at bedtime. The dose was slowly increased 
at weekly intervals in a titration method? 
until either undesirable side reactions pre- 
cluded a further increase or until the desired 
blood pressure effect was obtained. In pa- 
tients showing no blood pressure response 
after the hydralazine was added, the dose 
was increased to a maximum of 800 mg. a 
day. The initial dose of hexamethonium was 
125 mg. administered 4 times daily after 
meals and at bedtime. The dose was gradu- 
ally increased at weekly intervals until the 
desired level of blood pressure was obtained 
or prohibitive side reactions prevented a 
further increase in the dose*. A maximum of 
4.0 gm. of hexamethonium was given daily. 
A patient was said to be “responsive” to 
therapy if there was a decrease of the aver- 
age mean blood pressure (diastolic pressure 
plus 1/3 of pulse pressure) in the upright 
position of 20 mm. Hg or more, or if the 
patient became normotensive.** An additional 
decrease in the average mean blood pressure 
of 10 mm. Hg or more or to a normotensive 
level after combination therapy was initiated 
was considered to be an additional response. 

STUDY OF THE EFFECT OF CHRONIC 
THERAPY UPON RENAL FUNCTION. 


ORAL 
Nine hy- 


HUGHES, DENNIS, MOYER: 


pertensive patients were studied to determine 
the effect of chronic oral therapy with reser- 
pine combined with hydralazine or hexa- 
methonium upon renal function and plasma 
electrolytes. The renal effects of therapy 
with oral reserpine alone have previously 
been reported. Determinations of glomeru- 
lar filtration rate (inulin clearance), renal 
plasma flow (para-aminohippurate clearance), 
plasma sodium and potassium were made 
during the control period prior to the institu- 
tion of therapy and at intervals during ther- 
apy®. All 9 patients were treated with oral 
reserpine alone for a period of 2 months 
or longer before combination therapy was 
initiated. Three of the 9 patients were 
studied after 3 months of therapy with oral 
reserpine alone before combination therapy 
was started. There were 3 patients who were 
studied after 3 months of therapy with the 
combination of reserpine and_ hydralazine, 
and 6 patients after 3 months of therapy 
with reserpine and hexamethonium. In addi- 
tion to these 9 patients, 2 other patients had 
renal function studies performed after re- 
ceiving reserpine alone for one year or more. 

Results. Of the 26 patients who re- 
ceived only reserpine as therapy, 6 who 
became normotensive have been fol- 
lowed in excess of one year. These 
patients were all mild hypertensives 
without evidence of marked vascular 
complications. There has been ne evi- 
dence of tolerance to reserpine, and 
patients who were normotensive after 
3 months of therapy have continued 
normotensive after one year or more. 
The daily dose of reserpine was 2 mg. 

The patients detailed in the current 
report have been divided into 2 groups, 
and their clinical status is summarized 
in Table 1. Group 1 consists of 15 
patients who were treated with the 
combination of reserpinet and hydral- 
azinet. The clinical status of this 


*Eight of them became normotensive on reserpine alone, 2 of whom were not followed be- 
cause they moved to another geographical area. The remaining 18 were not placed on combin- 
ation therapy for various reasons. Some had a significant degree of arteriosclerosis or were 
nearly normotensive, and combination therapy was thought not to be indicated and the 


remainder were lost from the study. 


**Normotensive — 150/100 mm. Hg or less. 


tFurnished by Ciba Pharmaceutical Products, Inc. as Serpasil, by Riker Laboratories, Inc. 
as Serpiloid, and by Warner-Chilcott Laboratories as reserpine. 


{Furnished by Ciba Pharmaceutical Products, Inc. 
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TREATMENT OF HYPERTENSION WITH ORAL RESERPINE 


group reveals that about three-fifths of 
the patients had mild to marked renal 
impairment; one-half had a functional 
cardiac classification of 2 or higher; 
approximately three-fourths had cardiac 
enlargement and abnormal electrocar- 
diograms; and one-third had cerebral 
vascular complications and grade III 
or IV retinopathy. Group 2 consists of 
32 patients who received the combina- 
tion of reserpine and hexamethonium’*. 
The clinical status of these patients in- 
dicates that approximately one-half had 
renal impairment which was marked in 
only one case; about one-half had a 
functional cardiac classification of 2 or 
higher; the majority had cardiac en- 
largement; and approximately one-third 
had cerebral vascular complications 
and grade III retinopathy. There were 
also no patients in this group with 
grade IV retinopathy. 

The blood pressure responses are 
presented in Tables 2 to 3B. 

GROUP 1: RESERPINE IN COMBINATION 
WITH HYDRALAZINE. Fourteen of the 15 
patients in this group received oral 
reserpine for 2 months or longer (Pe- 
tiod D,) before combination therapy 
(Period D,2) was initiated, and one 
patient received combination therapy 
initially because of the severity of his 
disease. The blood pressure determina- 
tions for this group are recorded in 
Table 2, and represent the average 
values for each patient before treat- 
ment (control) and for 2 therapeutic 
periods (D, and D,2). The values re- 
corded for period D, are the averages 
‘or 2 months or longer with reserpine 
alone, and the values for period D,» 
are the averages after hydralazine was 
added to the regimen. The averages in 
period D,»2 do not include blood pres- 
sure determinations made during the 
initial titration period of dosage with 
hydralazine, which varied from 1 to 
5 weeks. The period of follow-up after 
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hydralazine was added varied from 3 
to 7 months. The results show that 7 
of the 14 patients (50%) who received 
oral reserpine alone were responsive 
from the standpoint of blood pressure 
reduction. After hydralazine was ad- 
ded, 13 of the 14 patients (93%) were 
responsive. Six of the 7 patients who 
were responsive to reserpine alone 
demonstrated a further response 
(10 mm. Hg or more) after hydrala- 
zine was added. Six of the 7 patients 
who were unresponsive to reserpine 
became responsive when hydralazine 
was added. The one patient who re- 
ceived combination therapy initially be- 
cause of the severity of his disease was 
unresponsive. Considering the group of 
15 patients as a whole, 13 (87%) were 
responsive from the standpoint of blood 
pressure reduction, and 5_ patients 
(33%) became normotensive. The mean 
values for the 13 responsive patients 
show that there was a moderate ortho- 
static blood pressure effect during 
period D,»2 in which combined therapy 
with reserpine and hydralazine was 
used. The dose of hydralazine varied 
from 100 to 800 mg. daily with an 
average of 331 mg. 

GROUP 2: RESERPINE IN COMBINATION 
WITH HEXAMETHONIUM. All of the pa- 
tients in this group with the exception 
of 5 received reserpine alone for 2 
months or longer prior to the addition 
of hexamethonium. The 5 exceptions 
were given combination therapy in- 
itially because of the severity of their 
disease. The blood pressure determina- 
tions for this group are recorded in 
Tables 3A and 3B and represent the 
average values for each patient before 
(control) and for 2 therapeutic pe- 
riods (D,; and D,2). The values re- 
corded for period D, are the averages 
for 2 months or longer of treatment 
with oral reserpine alone, and the 
values for period D,»2 are the averages 


*Furnished by Ciba Pharmaceutical Products, Inc. as Esomid, by Chilcott Laboratories as 
Methium, and by Riker Laboratories as hexamethonium. 
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after hexamethonium was added. The 
average values in D,2 do not include 
blood pressure determinations made 
during the initial titration period of 
hexamethonium which varied from 1 
to 8 weeks. The period of follow-up in 
Dy. varied from 3 to 7 months. The 
patients in this group have been further 
subdivided according to the control 
level of diastolic pressure. There were 
20 patients with average control dias- 
tolic pressure of 120 mm. Hg or higher 
(Table 3A) and 12 patients with con- 
trol diastolic pressure between 100 and 
120 mm. Hg (Table 3B). Of the 27 pa- 
tients who were treated initially with 
oral reserpine alone for a period of 2 
months or longer, 6 (22%) had ob- 
tained a blood pressure response to the 
reserpine. After hexamethonium was 
added, 22 of the 27 (82%) were re- 
sponsive. Four of the 6 patients who 
were responsive to reserpine alone 
demonstrated an additional decrease in 
mean blood pressure of 10 mm. or more 
after hexamethonium was combined 
with the reserpine. Eighteen of the 21 
patients who were unresponsive to 
reserpine alone became responsive after 
hexamethonium was added. In final 
analysis of the entire group of 32 pa- 
tients (27 patients who received reser- 
pine alone initially plus 5 who re- 
ceived combined therapy _ initially), 
27 (84%) manifested a significant blood 
pressure response. Fifteen patients 
(47%) became normotensive, 9 with 
control diastolic pressure of 120 mm. 
Hg or above and 6 with control 
diastolic pressure between 100 and 
120 mm. Hg. The level of diastolic 
pressure was not a factor in the blood 
pressure response rate, being 85% in 
the group with control diastolic pres- 
sure above 120 mm. Hg and 83% in the 
group with diastolic pressure between 
100 and 120 mm. Hg. The mean values 
indicate that a prominent orthostatic 
blood pressure effect occurred during 
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treatment with the combination of res- 
erpine and hexamethonium. The dose 
of hexamethonium varied from 0.5 to 
4.0 gm. daily with an average of 14 
gm. 

The side reactions and incidence of 
occurrence during the treatment of 
hypertension at this clinic with reser- 
pine alone, hydralazine alone? hexa- 
methonium alone‘, reserpine and hy- 
dralazine, and reserpine and _hexa- 
methonium are tabulated in Table 4. 
The most prominent side effects with 
oral reserpine alone were nasal conges- 
tion (70%), bradycardia (69%), in- 
creased appetite (57%), weakness and 
fatigue (54%), sedation (42%), and 
weight gain (42%). These effects con- 
tinued to occur with comparable fre- 
quency after either hydralazine or hex- 
amethonium was added to the thera- 
peutic regimen, with the exceptions 
of nasal congestion, increase in appe- 
tite and weight gain, which tended to 
decrease. The frequency of bradycardia 
did not decrease when hydralazine was 
combined with reserpine. Headache, 
tachycardia, palpitation, and angina 
were observed in only one case com- 
pared to a high frequency when hydral- 
azine was used alone’. 

The most troublesome side effects 
during therapy with reserpine and hex- 
amethonium were related to the pos- 
tural hypotensive effect, consisting of 
orthostatic dizziness and_ occasional 
syncope. The incidence of these sub- 
jective manifestations was just as high 
as that observed during the use of 
hexamethonium alone, but the severity 
was less marked. Considerable difficulty 
was encountered in achieving a stable 
blood pressure response during treat- 
ment with this combination and fre- 
quent adjustment in dosage of hex- 
amethonium was necessary. However, 
this difficulty was not as marked as 
with hexamethonium when used alone. 
The frequency of constipation and im- 
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Reserpine 
Alone 
Total Number of Patients 67 

No % 

Nasalcongestion . . . . . . 70 

4. Increased appetite . . . . . . 38 57 

6. Weaknessand fatigue . . . . . 36 54 

Increased bowel movements 8 12 
8. Constipation 0 
9, Dizziness . Bt. 13 

11, Nausea and vomiting ee 0 0 
12, Impotence 3 4 
14. Tachycardia 0 0 
15. Palpitation 0 


TREATMENT OF HYPERTENSION WITH ORAL RESERPINE 


TABLE 4.—INCIDENCE OF SIDE REACTIONS DURING THERAPY 


129 


Reserpine 
Reserpine Hexa- plus 
Hydralazine plus methonium Hera- 
Alone* Hydralazine Alonet methonium 
54 15 69 32 

No. No. No. % No % 
8 53 15 47 

11 73 22 69 

5 33 16 50 

3 20 a 12 38 

3 20 - 8 25 


12 @ ll 7% 38 63 


4 7 2 13 14 20 4 13 

1 7 20 29 12 38 

12 22 7 47 31 45 21 66 
‘a 0 0 + 6 + 13 
20 37 3 20 3 + 5 16 
3 0 0 10 15 5 16 
20 37 1 i 0 0 
8 15 1 7 0 0 

28 52 1 7 4 13 
+ 7 1 7 0 0 

8 15 2 13 0 0 


* Moyer, J. H.: A. M. A. Arch. Int. Med., 91, 419, 1953. 
t Moyer, J. H., Miller, S. I., and Ford, R. V.: J. Am. Med. Assn., 152, 1121, 1953. 


TABLE 5.—INCIDENCE OF MANIFESTATIONS OF IMPROVEMENT DURING THERAPY WITH 


RESERPINE IN COMBINATION WITH HYDRALAZINE OR HEXAMETHONIUM (ORAL THERAPY) 


Reserpine plus Hydralazine Reserpine plus Hexamethonium 

Total No. Number Per Total No. Number Per 

Manifestation Before Rx Improved Cent Before Rx Improved Cent 
Headache 4 2 50 14 10 71 
Angina ee 1 0 0 8 5 63 
Congestive Heart Failure. . . . . 8 1 13 12 4 33 
Cardiac Enlargement . . . .. . 11 0 0 25 4 16 
Fundi* 5 1 20 10 3 30 
Electrocardiogram . . . . . 12 1 8 24 7 29 
RenalImpairment. . . ... . 9 1 1] 14 0 0 
Blood Pressure Responsive . . . 15 13 87 32 27 84 
Normotensive. . . 15 5 33 32 15 47 


“Only patients with grade 3 or 4 retinopathy according to Keith-Wagener-Barker 


classification were considered. 


potence was comparable with that ob- 
served with hexamethonium alone, but 
again the severity was considerably 
less. In fact, constipation was not 
marked during the period of treatment 
with reserpine and hexamethonium and 
did not present a serious problem if 
the patients were properly advised. 

The incidence of manifestations of 
improvement during therapy with 
reserpine and hydralazine and reser- 
pine and hexamethonium is recorded in 


Table 5. Manifestations of improve- 
ment were not prominent in the group 
receiving reserpine and hydralazine ex- 
cept for the blood pressure response. 
In connection with the group receiv- 
ing reserpine and hexamethonium, im- 
provement occurred in 10 of 14 cases 
with headache (71%), 5 of 8 cases 
of angina (63%), 4 of 12 cases of con- 
gestive heart failure (33%), 4 of 25 
cases of cardiac enlargement (16%), 3 
of 10 cases of grade III retinopathy 
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TREATMENT OF 


(30%), and 7 of 24 cases with abnormal 
electrocardiograms (29%). No improve- 
ment in renal impairment was observed. 

EFFECT OF CHRONIC ORAL THERAPY OF 
HYPERTENSION UPON RENAL FUNCTION 
AND PLASMA ELECTROLYTES. Eleven hy- 
pertensive patients were subjected to 
renal clearance and plasma electrolyte 
study (Table 6). The period C rep- 
resents the observations made during 
the control period. Period D,; shows the 


TABLE 7. 


HYPERTENSION WITH ORAL RESERPINE 
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during the dosage titration of hydrala- 
zine and hexamethonium. 

Four patients (Nos. 1, 6, 8 and 9) 
were studied after 3 months of treat- 
ment with reserpine. Three of these 
patients (Nos. 1, 6 and 9) were re- 
sponsive, and one patient (No. 8) was 
unresponsive from the standpoint of 
blood pressure reduction. The results 
show no significant change in the 
glomerular filtration rate (GFR) and 


SUMMARY OF BLOOD PRESSURE RESPONSES TO RESERPINE ALONE AND IN COM- 


BINATION WITH HYDRALAZINE OR HEXAMETHONIUM (ORAL THERAPY) 


Therapy 
1. Reserpine alone (2-7 month follow-up) 
{2. Reserpine alone (1 year follow-up) 
1S. Reserpine plus hydralazine 
4. Responsive to reserpine before hydralazine 
5. Unresponsive to reserpine before hydralazine 
Reserpine plus hexamethonium . . 
7. Responsive to reserpine before hexamethonium 
8. Unresponsive to reserpine before hexamethon- 
ium added . 


Patients Patients Responsive* 


Patients Normotensive 


Treated ~ 

No. No. % No. % 
67 29 : 43 8 12 

6 6 100 6 100 

15 13 87 5 33 

7 6* 86 3 43 

7 6 86 2 29 

$2 Q7 84 15 47 

6 4* 67 1 17 

21 18 86 10 48 


* The following criteria were used in assessing blood pressure response: 
(a) Decrease of average mean blood pressure (diastolic pressure plus one-third pulse 
pressure) of 20 mm. Hg or more or to normotensive level. 
(b) An additional decrease in the average mean blood pressure of 10 mm. Hg or more or 
to a normotensive levei after combination therapy was initiated was considered 
an additional response for patients in lines 4 and 7. 


t Patients who became normotensive. 


| One patient from this group did not receive reserpine alone but rather combination therapy 


was begun initially. 


tt Five patients from this group did not receive reserpine alone, combination therapy being 


started initially. 


observations after 3 months of therapy 
with reserpine, and period Dz the ob- 
servations made after one year of ther- 
apy with reserpine in 2 patients and 
after 3 months of combination therapy 
in 9 patients. The values represent the 
averages of 3 ten-minute periods. The 
mean blood pressure values recorded in 
Table 6 were derived from an average 


of all blood pressure determinations 
made during the control period and 
during each therapeutic period, D; and 
D.», with the exception of those made 


renal plasma flow (RPF) compared to 
the control determinations. 

Two patients (Nos. 1 and 2) were 
studied after one year of therapy with 
reserpine alone. The results reveal a 
small and insignificant decrease in 
glomerular filtration rate and renal 
plasma flow compared to the control 
values. Only one of the patients ob- 
tained a blood pressure response. 

Three patients (Nos. 3, 4 and 5) had 
studies performed after 3 months of 
treatment with reserpine and hydrala- 


= 


zine. All 3 had demonstrated a signifi- 
cant blood pressure response. Two of 
the patients (Nos. 4 and 5) had con- 
siderable impairment of glomerular fil- 
tration rate and renal plasma flow be- 
fore treatment was instituted. The re- 
sults after 3 months of therapy with 
this combination revealed no improve- 
ment. The glomerular filtration rate 
(GFR) decreased moderately in pa- 
tients 3 and 4, probably due to blood 
pressure reduction and a decrease in 
filtration pressure rather than progres- 
sive renal’ damage since the renal 
plasma flow was not altered. 

Six patients were studied after 3 
months of treatment with reserpine and 
hexamethonium (Nos. 6 to 11). Four 
of the 6 patients had demonstrated a 
significant blood pressure response with 
treatment. Both of the patients (Nos. 
§ and 10) who failed to obtain a blood 
pressure response showed a drop in 
glomerular filtration rate, and in one 
the renal plasma flow was also de- 
pressed. The results after 3 months of 
therapy in the 4 responsive patients 
revealed a decrease in GFR and RPF in 
2 patients (Nos. 6 and 11), an increase 
in GFR and RPF in the third (No. 7) 
and no change in the fourth (No. 9). 
Here again, the depression in glomeru- 
lar filtration which occurred in 2 of 
the patients was probably due to a 
reduction in filtration pressure result- 
ing from the reduction in blood pres- 
sure. However, we cannot be absolutely 
certain that these alternations were not 
due to progressive renal damage. 

Discussion. The blood pressure re- 
sponses of the 73 patients treated are 
summarized in Table 7. Sixty-seven of 
the patients received oral reserpine for 
a period varying from 2 to 7 months. 
Forty-three per cent were responsive 
to this agent, and 12% became normo- 
tensive. Six patients, who became nor- 
motensive with reserpine alone and 
were continued on this regimen for a 
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year or more, remained normotensive, 
indicating that tolerance to the drug 
did not develop. 

When hydralazine was given in com- 
bination with reserpine, 87% responded 
and 33% became normotensive. Unre- 
sponsiveness to reserpine did not ap- 
pear to be an indication as to whether 
or not responsiveness to combined res- 
erpine and hydralazine could be ex- 
pected. 

The combination of reserpine and 
hexamethonium was given to 32 pa- 
tients, 27 of whom had previously been 
treated with reserpine alone for 2 
months or longer. Eighty-four per cent 
of the entire group of patients treated 
with this combination obtained a sig- 
nificant blood pressure response, and 
47% became normotensive. Only 22% 
of 27 patients previously treated with 
reserpine alone obtained a response by 
comparison to the group recelying 
combined reserpine and hydralazine in 
which a 50% response to reserpine alone 
was observed. Sixty-seven per cent of 
the patients previously responsive to 
reserpine alone developed a further 
significant response after hexamethon- 
ium was added, and 86% of the patients 
previously unresponsive became _re- 
sponsive with the addition of hexa- 
methonium. Therefore, we conclude 
that unresponsiveness to reserpine and 
the severity of hypertensive disease do 
not greatly affect responsiveness to the 
combination of reserpine and hexa- 
methonium. 

The average daily dose requirement 
of hydralazine when combined with 
reserpine was 331 mg. in the responsive 
patients (Table 2). This amount 1s 
considerably less than the average re- 
ported by Moyer at this clinic for hy- 
dralazine (668 mg.) when used as the 
single therapeutic agent?. The usual 
side reactions which are observed dur- 
ing treatment with hydralazine alone 
were not prominent when hydralazine 
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was added to the regimen of patients 
already receiving reserpine. Tachycar- 
dia, palpitation, angina and headache 
were not observed except in the one 
patient who did not receive reserpine 
alone as initial treatment. The brady- 
crotic effect of reserpine decreased in 
some patients after combination with 
hydralazine, but the pulse rate did not 
increase above the control value. These 
observations suggest that many of the 
undesirable side effects of hydralazine 
can be prevented by pre- -medication 
with reserpine. 

The average daily dose requirement 
of hexamethonium in combination with 
reserpine for the responding patients 
was 1.44 gm. (Table 3A and B), which 
is approximately one-half that reported 
by Moyer and his associates for hexa- 
methonium alone*. The primary prob- 
lems during the use of the combination 
of reserpine and hexamethonium were 
attributable to the postural hypotensive 
effect. As a result of this effect, postural 
dizziness and weakness were frequent 
symptoms, and syncope developed oc- 
casionally. A stable blood pressure re- 
sponse was not always easily maintain- 
ed evidently as a result of the relatively 
short duration of action of hexamethon- 
ium. However, the blood pressure re- 
sponse was more stable than during 
therapy with hexamethonium alone. 
The frequency of constipation was as 
high as reported by Moyer and his 
associates with hexamethonium singly’; 
however, this symptom was not a prob- 
lem during ther rapy and was easily con- 
trolled with mild laxatives. Impotence 
occurred also with comparable fre- 
que ncy. 

Definitive conclusions regarding the 
effect of treatment with a combination 
of reserpine with hydralazine or hexa- 
methonium upon renal hemodynamics 
cannot be made on the basis of the 
small number of patients studied. The 
results suggest that renal hemody- 


namics are not improved, but, rather, 
there is a tendency toward a reduction 
in glomerular filtration rate and a var- 
iable effect on renal blood flow. 

Summary and Conclusions. 1. The 
results obtained in the outpatient man- 
agement of hypertension using reser- 
pine in combination with hydralazine or 
hexamethonium have been analyzed. 

2. Reserpine was used in combina- 
tion with hydralazine in the treatment 
of 15 patients, 14 of whom had pre- 
viously been treated with reserpine 
alone for 2 months or longer without 
becoming normotensive. Eighty-seven 
per cent of the patients obtained a sig- 
nificant reduction in blood pressure on 
combined therapy, and 33% became 
normotensive. Reserpine administered 
prior to the addition of hydralazine de- 
creased the incidence and severity of 
side effects that are observed when 
hydralazine is used as the only thera- 
peutic agent for the treatment of hy- 
pertension. 

3. Reserpine was used in combina- 
tion with orally administered hexa- 
methonium in the treatment of 32 pa- 
tients, 27 of whom had previously been 
treated with reserpine alone for 2 
months or longer without becoming 
normotensive. Eighty-four per cent 
were responsive to combined therapy, 
and 47% became normotensive. When 
reserpine was used concurrently with 


‘hexamethonium, the dosage require- 


ment of hexamethonium was reduced 
significantly, and the blood pressure 
response was more stable in compari- 
son with the use of hexamethonium 
alone in the treatment of hypertension. 
The severity of side reactions was also 
reduced by combining reserpine and 
hexamethonium compared to _hexa- 
methonium alone because of a smaller 
dosage requirement of hexamethonium 
and a more stable blood pressure re- 
sponse. 

4. Observations on renal hemody- 
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namics indicate that glomerular filtra- 
tion and renal blood flow were not in- 
creased despite a significant and main- 
tained reduction in blood pressure with 
any one of the three therapeutic pro- 
grams studied, reserpine alone or reser- 
pine in combination with hydralazine 


or hexamethonium. This indicates that 
the improvement in clinical status of 
these patients was probably not due to 
increased renal blood flow or to improv- 
ed renal function but was probably a 
direct result of blood pressure reduc- 
tion. 
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THE USE OF HEPATIC FUNCTION TESTS IN THE DIAGNOSIS 
OF AMEBIC ABSCESS OF THE LIVER 


By THomas H. Brem, M.D. 
PROFESSOR OF MEDICINE 


(From the Departments of Medicine, Veterans Administration Hospital, Long Beach, California 
and the University of Southern California School of Medicine, Los Angeles, California ) 


Tue diagnostic problem in amebic 
abscess of the liver is widely recog- 
nized. Berne* points out that the lesion 
is commonly confused with many other 
diseases which produce either an acute 
or chronic costal margin or pleuro-pul- 
monary syndrome, and differentiation 
may be extraordinarily difficult at times. 

In 1940, Gutman and his associates® 
reported elevation of the alkaline 
phosphatase in 9 cases of liver abscess 
of varying etiology. It is rather aston- 
ishing, therefore, that the role of liver 
function tests in the diagnosis of amebic 
abscess of the liver has received so 
little attention in the large volume of 
literature on the subject. In the few 
papers in which liver function tests are 
mentioned, an inadequate group has 
been used, and the revealing tests have 
usually been omitted. Consequently, 
liver function tests as a diagnostic aid 
in this lesion have been treated quite 
casually. 

The results of the liver function tests 
in a group of 10 patients with well es- 
tablished diagnoses of amebic liver 
abscess are described here because they 
were found to exhibit a fairly consis- 
tent and unusual pattern. 


Material and Methods. This group of pa- 
tients had all the clinical findings of a large 
intrahepatic abscess with elevation of the 
right diaphragm or pleural effusion on the 
right side accompanied by fever and leukocy- 
tosis. ‘The etiology was supported by aspira- 
ton in some instances, surgical exploration 
with aspiration, the finding of Endameba 
histolytica in the stools, response to specific 


therapy, and by postmortem examination in 
2 cases. 

The tests employed were: 1) cephalin 
cholesterol flocculation test; 2) thymol tur- 
bidity test; 3) quantitative serum bilirubin or 
icterus index; 4) serum alkaline phosphatase 
employing Shinowara’s method!5 in which 9 
units of activity per 100 cc. of serum is said 
to be the upper limit of normal. In our lab- 
oratory, values over 8 units were invariably 
associated with liver, biliary tract, or bone 
disease; 5) bromsulfalein retention at 45 min- 
utes using 5 mg. per kilogram of body weight; 


6) serum albumin and globulin levels. 


Results. The results of these tests in 
the 10 patients are presented in Table 

The cephalin cholesterol flocculation 
test was uniformly negative. The thy- 
mol turbidity test was likewise normal 
in most instances. In Cases 3 and 9, the 
values were mildly elevated. The se- 
rum bilirubin or icterus index was 
normal in all but Case 10 in which an 
obstructive type of jaundice developed. 
Subsequently a tremendous abscess of 
the liver was found at postmortem ex- 
amination. 

The serum alkaline phosphatase 
activity was determined in 8 of the 
cases, and in 5 there was a distinct 
elevation. Two were slightly above our 
normal, and only one fell within the 
normal range. 

The bromsulfalein test was likewise 
done in but 8 cases. Five showed def- 
initely abnormal retention; in the other 
3 cases it was but slight. 

The serum albumin and globulin 
were usually normal. In the few in- 
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stances where they were altered, the 
disease was of long duration. 

Discussion. Elevation of the serum 
alkaline phosphatase and retention of 
bromsulfalein unaccompanied by jaun- 
dice or evidence of cellular dysfunction, 
as observed in this group of cases of 
amebic liver abscess, is a rather un- 
usual pattern. Metastatic carcinoma in 
the liver, however, has been found to 
produce increases in alkaline phospha- 
tase activity*®*® 113 and bromsulfalein 
without a correspond- 
ing hyperbilirubinemia. 
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degree of abnormality of the alkaline 
phosphatase level and bromsulfalein 
retention are approximately propor- 
tionate to the extent of the lesion, 
Conan’ found the alkaline phosphatase 
normal in so-called amebic hepatitis. 
In one of his cases with evidences of a 
large abscess, the alkaline phosphatase 
was increased. In the present group, 
those individuals with evidence of the 
more extensive involvement as a rule 
had the higher alkaline phosphatase 
levels. 


TABLE 1.—LIVER FUNCTION TESTS IN AMEBIC ABSCESS OF THE LIVER 


Cephalin Thymol Serum Alkaline 

Flocculation Turbidity Bilirubin Phosphatase BSP* A/G** 
Normal Neg.—1+ <1.0mg. <8 U. 4/2.5 
2.0. Neg. 2 0.8 17.4 
8. M. H. Neg. 7 0.1 14.1 15 3.2/3.6 
4. C.N. Neg. 4 0.1 26 14 2.8/4.0 
5. JL. Neg. 3.5 0.8 18.1 6 4.3/2.4 
6. R.R. Neg. 2.5 0 6 8.3 3.7/2.8 
Neg. 2.8 (Ict. Ind.) 2.8 4.7/1.9 
8. U.R. Neg. 1.3 0.5 6.8 9 4.6/2.6 
9. U.V. Neg. 7.4 0.2 8.6 1 3.9/3.2 
10. E. M. Neg. 1.8 0.49.0 1844 35 3.3/2.3 


* BSP—Bromsulfalein test. 


This divergence of liver function tests 
is very likely dependent upon the ob- 
struction of a part of the intrahepatic 
biliary system without extensive or dif- 
fuse cellular damage. Freeman, Chen, 
and Ivy® and Schiffman and Winkel- 
man'* demonstrated in experimental 
animals that ligation of a portion of the 
intrahepatic bile ducts produced strik- 
ing rises in the serum alkaline phospha- 
tase with no increase in serum bilirubin. 
Gutman ascribes this to the fact that 
bilirubin is readily excreted by the 
kidneys while phosphatase is not. 
Hence bilirubin is cleared from the 
blood and phosphatase accumulates. 

This pattern of liver function tests 
is usually seen, therefore, in space oc- 
cupying lesions within the liver. The 


* Albumin/Globulin ratio. 


Although the increase in alkaline 
phosphatase usually bore a rough re- 
lationship to bromsulfalein retention, 
this was not invariably so. In Case 5, 
the alkaline phosphatase was distinctly 
increased while the bromsulfalein was 
very close to normal. Conversely in 
Case 8, the alkaline phosphatase was 
normal but the bromsulfalein retention 
was high. Hence the two tests are in 
some instances complementary, and it 

‘rannot be assumed that because one is 
normal the other will be likewise. 
Therefore both tests should be utilized 
in doubtful cases. 

It is not anticipated that the use of 
these tests will help materially in the 
identification of amebic hepatitis or 
small abscesses. The occurrence of this 
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pattern may be of considerable value, 
however, in differentiating the full- 
blown lesion from many other intra- 
abdominal or intrapleural diseases 
which produce similar and confusing 
clinical pictures. 

Summary. 1) The hepatic function 
tests in a group of 10 patients with 
amebic liver abscess were found to 
exhibit an unusual pattern, consisting 
of elevation of the serum alkaline phos- 
phatase and retention of bromsulfalein 


associated with normal serum bilirubin 
levels and normal tests of cellular 
function. 

2) The reason for this divergence of 
liver function tests appears to be due to 
partial obstruction of the intrahepatic 
biliary system without extensive or dif- 
fuse cellular damage. 

3) This pattern of tests, when ap- 
plied in the light of clinical findings, 
may aid in differentiating amebic liver 
abscess from other confusing lesions. 
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FAILURE OF ACTH AND ADRENAL CORTICOIDS TO ALTER THE 
COURSE OF HEPATIC COMA IN ADVANCED PORTAL CIRRHOSIS 


By MANUEL SKLAR, M.D.* 


ONCE patients with portal cirrhosis 
develop hepatic coma, they seldom re- 
cover, despite the best planned treat- 
ment*°, With few exceptions, reported 
attempts to treat advanced portal cir- 
rhosis with ACTH or cortisone have 
been however, 
striking improvement was attributed to 
cortisone in 7 patients by Zoeckler and 
Hegstrom, who described marked im- 
provement in appetite and sense of 
well-being, a prompt rise in serum al- 
bumin and esterified cholesterol, dis- 
appearance of vascular spiders, a 
decrease in liver size, and a decrease 
in. liver fat in serial liver biopsies". 
Brown? also noted a marked increase in 
appetite in 4 patients, and serial liver 
biopsies demonstrated clearing of fat 
and inflammatory reaction in 2. 

The observations reported in this 
paper support the conclusion that these 
agents have little value in the treat- 
ment of advanced portal cirrhosis. Ad- 
ministration of ACTH alone or with 
adrenal steroids to such patients in 
hepatic coma or impending coma, in 
addition to conventional medical ther- 
apy, was found not to prevent a fatal 
outcome. Furthermore, the develop- 
ment of hepatic coma was observed in 
patients with advanced portal cirrhosis. 
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IrnvinG I. Younc, M.D. 
INSTRUCTOR IN MEDICINE 


RESIDENT IN MEDICINE 


(From the Department of Medicine, Wayne University College of Medicine, and the City of 
Detroit Receiving Hospital, Detroit, Michigan ) 


who were mentally clear prior to the 
initiation of ACTH therapy. 


Materials and Methods. Ten patients with 
advanced portal cirrhosis were selected for 
treatment with ACTH and adrenal corticoids. 
Five patients were comatose when therapy 
was begun. Three patients were in impending 
coma, and 2 patients were mentally clear, 
but apparently deteriorating under the usual 
medical regimen. Liver failure was _ fre- 
quently precipitated by gastrointestinal hem- 
orrhage, infection, or a period of excessive 
alcoholism and nutritional inadequacy, as 
noted in Table 1. Care was taken to exclude 
cases in which mental confusion or coma 
were due to factors such as hyponatremia, 
water intoxication, hypoglycemia, delirium 
tremens, or uremia. 

Patients able to eat received 100 gm. of 
protein, 150 gm. of fat, and 300 gm. of 
carbohydrate per day, with generous supple- 
ments of vitamins, brewer's yeast, and paren- 
teral liver extract. If caloric intake was in- 
adequate, supplementary hypertonic glucose, 
protein hydrolysates, and whole blood were 
administered intravenously. Patients unable 
to take oral food and fluids were fed via a 
gastric tube unless some specific contrain- 
dication, particularly active bleeding from 
esophageal varices, was evident. Salt restric- 
tion was enforced and mercurial diuretics were 
administered to patients in whom fluid reten- 
tion was a serious problem. 

Infection and hemorrhage were vigorously 
treated when recognized. Antibiotics. were 
used in every patient. Five patients received 
Aureomycin or Terramycin specifically as an 
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FAILURE OF ACTH AND 
adjunct to the therapy of the liver disease. 
The remainder were given penicillin or other 
antibiotics because of recognized infection or 
for prophylaxis against infection. 

High potency corticotropin gel was admin- 
istered intramuscularly in varying dosage, as 
recorded in Table 1. Two patients received 
supplementary cortisone intramuscularly and 
one received hydrocortisone intravenously. All 
patients exhibited evidence of adequate 
adrenal cortical response, as indicated by a 
significant and sustained eosinopenia. In 2 
total urinary corticoid excretion* was 


greatly increased while on ACTH. Supple- 


cases, 


TABLE 1. 


SIGNIFICANT DATA IN 10 PATIEN 
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tients who were comatose when therapy 
was begun showed no significant 
change in their mental or neurological 
status prior to death. The remaining 
5 patients, who were mentally clear or 
in impending coma when therapy was 
begun, ultimately progressed to coma 
and death while on intensive ACTH 
therapy. In three of these patients, 
there appeared to be a transient period 
of slight improvement in the mental 


‘TS WITH HEPATIC COMA DUE TO 


PORTAL CIRRHOSIS AND TREATED WITH CORTICOIDS 


DX of Portal 
Cirrhosis 


Patient Established by 


Liver Failure 
Precipitated by 


ACTH 


Total Dose 
(I. M. 
Units) 


Corticoids 


ie 


Total Dose 


Days 
of R 


= 


Outcome 


AC TH Therapy Initiated After Development of Hepatic Coma 


Necropsy Unknown 


Oversedation 
Hemorrhage 


Necropsy 
Necropsy 
Necropsy Unknown 


Necropsy 
holism 


ACTH Therapy Initiated when Mentally 
Excessive alco- 


F Necropsy 
holism 

F Necropsy Unknown 
F Necropsy 
phritis 

F Biopsy 
vaginitis 
Pneumonia 


M Biopsy 


mentary potassium chloride was given to all 
patients. 

Liver function studies, including serum bili- 
tubin, bromsulfalein test, total protein and 
A/G ratio, cephalin flocculation, gamma glob- 
ulin (Kunkel), serum alkaline phosphatase, 
prothrombin time determinations were ob- 
tained upon admission and weekly or semi- 
weekly thereafter. Serial needle biopsies of 
the liver were performed in only 2 patients, 
as specific contraindications to the perform- 
ance of this procedure existed in the re- 
mainder. 


Results. All patients studied in this 
series died of liver failure. Five pa- 


Excessive alco- 2 


Acute pyelone- 


Purulent vulvo- 


3 480 Died 


Cortisone 
900 mg. I. M. 


3 300 
5 800 


Died 
Cortisone Died 
1125 mg. I. M. 
Hydrocortisone 


160 mg. I. V. 


400 , Died 


2 600 Died 
Clear or in Impending Coma 
18 1440 


Died 


39 
16 


4880 
1600 


Died 
Died 


31 1860 Died 


16 1380 Died 


confusion, tremor, and appetite, be- 
ginning about 24 hours after initiation 
of therapy, but lasting in no instance 


longer than 72 hours. A striking im- 
provement in appetite and sense of 
well being was not seen in any patient. 
A marked decrease in liver size was 
observed in 4 cases, but since this is a 
common occurrence in terminal liver 
disease, we have no evidence that it 
was causally related to ACTH therapy. 
Spider angiomata persisted or increased 
in number during therapy. 
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In 3 cases the serum bilirubin 
dropped abruptly after onset of ther- 
apy, and rose again before death. The 
only other significant biochemical 
change noted was a gradual fall in 
serum globulin values in patients treat- 
ed for over 2 weeks. Consistent altera- 
tion in serum albumin values was not 
observed. 

In 3 patients gastrointestinal bleed- 
ing contributed to, but was not directly 
responsible for, the fatal outcome. 
Bleeding was due to ruptured esopha- 
geal varices in one case, and to multiple 
superficial ulcerations. of the gastric 
mucosa in two. The relationship of 
such hemorrhage to ACTH therapy is 
obscure, since hemorrhage is a com- 
mon terminal event in portal cirrhosis. 
No clinical or necropsy evidence of 
venous thrombosis was noted. One pa- 
tient developed an extensive Fried- 
lander’s bacillus pneumonia while on 
ACTH, and one patient with acute 
pyelonephritis, resistant to antibiotic 
therapy, was found to have bilateral 
renal papillary necrosis at necropsy. 

Evidences of hypercorticism were 
minimal in this series. A hypercorticoid 
facies was not seen in spite of intensive 
therapy in several patients. Sodium and 
water retention of a moderate degree, 
due to the administration of ACTH, 
was observed in 2 patients, but was 
readily controlled by sodium restriction. 
Mild hypertension was also noted in 2 
patients on prolonged therapy. 

Discussion. Roberts'? has reported 
that large doses of cortisone will sup- 
press mitoses in regenerating normal 
mouse liver. While increases in liver 
weights in cortisone-treated animals 
were comparable to untreated controls 
following subtotal hepatectomy, the 
weight increase was largely due to in- 
creases in cellular glycogen and fat. 
This has been confirmed by Einhorn in 
the rat*. Both have noted that the nu- 
cleic acid content of the liver was pro- 
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portionately decreased in cortisone- 
treated animals. These observations 
have suggested that large doses of 
cortisone may inhibit nucleic acid syn- 
thesis and mitotic activity, and decrease 
the regenerative capacity of the normal 
rat and mouse liver. Other findings 
show, however, that a minimum 
amount of corticoid is necessary for 
optimum liver regeneration. Several 
investigators** have observed an inhibi- 
tory effect of adrenalectomy on the re- 
generating rat liver, and Roberts! has 
reported an enhancement of regenera- 
tion by adrenal cortical extract and 
ACTH. 

The effect of adrenal corticoids on ex- 
perimental liver injury has not as yet 
been adequately evaluated. Schwartz" 
has described an inhibitory effect of 
cortisone on dietary massive hepatic 
necrosis in the rat. Survival time ot 
such animals was significantly _pro- 
longed, but the lesion was not pre- 
vented and the mortality rate was un- 
affected. 

An improvement in the histological 
picture of human portal cirrhosis. con- 
sisting of a clearing of fat and inflam- 
matory reaction, has been reported to 
result from cortisone treatment?!7, Such 
observations, however, have been lim- 
ited to few patients, and comparisons 
with untreated controls have not been 
described. 

A prompt fall in serum bilirubin, fol- 
lowing the administration of ACTH 
or cortisone to patients with liver dis- 
ease, was noted in several of our cases 
and has been reported to be a fairly 
consistent finding. The moderate fall 
in serum globulin frequently seen could 
represent a decrease in the activity of 
the disease process, but could equally 
well be a pharmacological change in 
the direction of the hypogammaglobu- 
linemia noted in Cushing’s syndrome. 
Failure of any patient in this consecu- 
tive series to recover obviously makes 
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it difficult to regard any laboratory 
change as showing benefit. 

The absence of a sense of subjective 
well-being or of an appetite increase in 
any patient was unexpected, since the 
corticotropin dosages used would uni- 
formly have produced these changes 
in patients with extra-hepatic systemic 
diseases'®. Recently it has been shown 
that the rate of removal of hydrocorti- 
sone from plasma is much decreased in 
patients with severe liver disease (al- 
though the cortisone removal rate is 
unchanged )"". It may well be, there- 
fore, that despite vigorous treatment 
and greatly elevated corticoid levels, 
not much increase in the rate of entry 
of corticoids into cells actually was 
achieved. This suggestion would ex- 
plain the absence of the usual non- 


specific effects of induced hypercorti- 
cism on mood and appetite and, if 
correct, implies that we do not yet 
know the effect of high intracellular 
corticoid concentrations on hepatic 
coma. 

Summary. The full use of accepted 
measures together with supplementary 
corticotropin and corticoid in high 
dosage did not significantly alter the 
downhill course of any patient with 
hepatic coma or pre-coma or with non- 
comatose liver failure. All patients 
died. None showed even transitory im- 
portant benefit. An unexpected ob- 
servation was the failure of treatment to 
produce even the usual nonspecific 
effects on mood and appetite. The 
possible significance of this finding is 
discussed briefly. 
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THE “IN VIVO” DISSOLUTION OF METASTATIC CALCIUM. 
AN APPROACH TO ATHEROSCLEROSIS 


By NorMaAN E. M.D. 


CHARLES N. CLARKE, M.D. 


AND 


Rosert E. Mosuer, Pu.D. 


(From the Department of Research, Providence Hospital, Detroit, Michigan) 


THE in vivo dissolution of metastatic 
calcium has been a perplexing problem. 
Many methods have been tried and 
have failed in this purpose. A possible 
interrelationship of calcium with cho- 
lesterol*-"* in the development of 
atherosclerosis prompted this search 
for direct proof that metastatic calcium 
can be removed from the human body 
by a safe, practical method. 

The chelating compound ethylene 
diamine tetraacetic acid (EDTA) was 
chosen for this study. It is a synthetic 
amino acid that has the ability to 
form strong soluble complexes with 
cations in solution. The strength of 
binding of EDTA with alkali metals 
is less than with alkaline earths which 
in turn is less thah with polyvalent 
metals. 

A 10% solution of EDTA is an effec- 
tive in vitro solvent for calcium car- 


bonate and mixed alkaline earth phos- 
phates urinary calculi. The in vivo iri- 
gation of the urinary tract of dogs with 
a solution of EDTA caused irritation of 
the renal pelves and papillae’. Solutions 
of 1%, 2% and 3% EDTA when used to 
irrigate the bladders of rabbits caused 
considerable irritation!*. In human sub- 
jects and under controlled conditions 
the intravenous infusion of EDTA in- 
creased the urinary excretion of cal- 
cium 45 by tenfold?. 


Method. The compound was administered 
intravenously as a solution of 5 gm. EDTA® 
in 500 cc. of 5% glucose or normal saline. 
The intravenous drip was regulated so as to 
require 1.5 to 3 hours for the total infusion. 
Several patients were given 10 gm. of EDTA 
in 1000 cc. of the diluent. For prolonged 
treatment we found 5 gm. a day to be most 
satisfactory. A total of 12 to 20 infusions were 
given in a series and then omitted for periods 
of 2 or 3 weeks. The fewest infusions ad- 


*The solution of EDTA used in the present work was prepared as follows: 100 gm. of 


the disodium salt of ethylene diaminetetraacetic acid, AR (Bersworth) was weighed into a 
2000 cc. beaker, approximately 600 cc. of distilled water were added and the mixture was 
stirred until a uniform suspension resulted. Fifty cubic centimeters of a solution containing 
21 gm. of sodium hydroxide AR per 100 cc. was then added slowly with stirring. The 
mixture was heated just to the boiling point on the hot plate to insure complete solution of 
salts. After cooling, the pH of the solution was checked with a Beckman pH Meter, and the 
final adjustment to a pH value of 7.25 was made by the addition of small volumes of hydro- 
chloric acid or sodium hydroxide solutions depending on which was necessary. The solution 
then was filtered into a 1000 cc. volumetric flask, the volume was brought up to the mark with 
distilled water and the solution was mixed thoroughly by inversion. Fifty cubic centimeter 
aliquots were transfered to suitable glass bottles and capped by means of rubber and aluminum 
caps. Final sterilization was by means of an autoclave. All water used in preparing this 
solution was distilled, sterile and pyrogen-free. All glassware was cleaned by conventional 
methods and was finally given 3 rinses of ordinary distilled water followed by 3 rinses with 
sterile, pyrogen-free distilled water. 
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ministered to a patient have been 10, and 
the most 100; with an average per patient 
of about 50. Our 22 patients have received 
more than 1200 intravenous infusions of 5 
or 10 gm. of EDTA for various related dis- 
eases and the general results will be the 
subject of a future paper. The diseases were: 
nephrocalcinosis, 1; rheumatoid arthritis, 1; 
diabetic neuroretinitis, 1; peripheral vascular 
disease, 4; angina pectoris, 10; indolent ulcer 
with extensive calcium metastasis in the neck, 
1; neuromuscular diseases, 2; calcified mitral 
stenosis, 1; and otosclerosis, 1. 


Results. roxicrry. Most of our pa- 
tients complained of a burning sensa- 
tion in the arm above the site of the 
intravenous needle. The potassium salt 
caused such intense burning that it was 
discontinued and the disodium salt 
substituted in the reported patients. 
The burning sensation was most pro- 
nounced during the first few injections 
and especially when the small veins of 
the hand were used. Slowing of the 
injection rate would usually relieve this 
complaint although rarely it necessi- 
tated temporary discontinuartce of the 
infusion. Several patients complained 
of mild nausea and a few of diarrhea 
that was usually controlled without in- 
terrupting therapy. In 2 patients, and 
only after a prolonged course of ther- 
apy, abdominal cramping pains occur- 
red that disappeared promptly when 
therapy was discontinued. In 5 patients 
we observed a toxic reaction on the skin 
and mucous membranes. It first appear- 
ed at the nasal alae-cheek folds as an 
erythematous scaly dermatitis, the crust 
having a yellowish fatty appearance. 
Similar skin lesions appeared later at 
the corners of the mouth and on the 
chin and forehead. In one patient the 
oral mucous membranes were involved 
with small bullae that broke and re- 
vealed a red inflamed base. In 4 male 
patients a rapidly developing exfolia- 
tive dermatitis occurred on the scrotum 
which rapidly healed without discon- 
tinuing therapy. It was necessary to 


interrupt treatment in the man with 
lesions of the mucous membranes. All 
toxic manifestations subsided rapidly 
when therapy was terminated. Various 
methods were tried to relieve or pre- 
vent these toxic reactions. The B com- 
plex vitamins or By2 and folic acid alone 
gave some relief but following the oral 
administration of 25 to 75 mg. of pyri- 
doxine daily the incidence and severity 
of toxic reactions were greatly reduced. 

ACTION ON BLOOD CALCIUM LEVELS. 
EDTA is not metabolized in the body 
and is excreted entirely in the urine. 
In the rat it passed through the body 
with a turnover time of approximately 
50 minutes with less than 0.1% oxidized 
and expired as CO2. Only the skin re- 
tained any concentration after 6 hours 
and no more than 0.5% of the dose. 
EDTA passed rapidly out of the vascu- 
lar system to mix with the body water 
but did not enter the red blood cells‘. 

It has been claimed that the physio- 
logical calcium activity in vivo can be 
controlled by EDTA and that the speed 
of lowering the serum calcium level 
depends on the mode and rate of ad- 
ministration as well as the dose". These 
claims were based on animal experi- 
ments in which the standard oxalate 
method was used for determining the 
blood calcium levels. In our opinion 
the determination of the serum cal- 
cium concentration by direct precipita- 
tion of the calcium with oxalate is un- 
reliable in the presence of EDTA. The 
precipitation of calcium with oxalate 
is based on the fact that the calcium 
oxalate complex not only is insoluble 
in aqueous solution but also releases 
only a small amount of free calcium 
ion to the solution. EDTA also forms a 
calcium complex which is, however, 
water-soluble but most important, this 
complex furnishes an even smaller num- 
ber of free calcium ions to the solution 
than does calcium oxalate. Therefore, 
EDTA can inhibit partially or com- 


pletely the precipitation of calcium 
oxalate depending upon the concen- 
tration of EDTA present. Evidence of 
this is presented in Table 1. 
Application of the “t” test as des- 
cribed by Youden’ shows that the dif- 
ference of the average values of col- 
umns A and B in Table 1 is real to 
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troyed before a reliable estimation of 
the calcium content can be made by 
the oxalate method. It shows further 
that, under the conditions of this study, 
the homeostatic mechanisms of the 
body are able to maintain normal serum 
calcium levels. The calcium that is 
removed from the serum by the intra- 


TABLE 1.—THE CALCIUM CONTENT OF HUMAN BLOOD SERUM IMMEDIATELY 
BEFORE AND AFTER THE INTRAVENOUS ADMINISTRATION OF DISODIUM 


SALT OF EDTA 


Calcium Level by Direct 
Serum Analysis** (mg./100 ce.) 


Before After 
Sample EDTA* EDTAt Change 
Number A B C 

l 10.8 8.9 —1.9 
2 15.8 13.9 1.9 
3 11.8 10.4 —1.4 
a 11.2 8.2 3.0 
5 12.0 10.4 1.6 
6 10.2 6.0 —4.2 
7 12.4 11.2 —1.2 
8 9.9 0.0 9.9 
9 10.5 $.5 7.0 
10 9.7 8.6 
10.6 6.8 -3.8 
12. 11.5 8.1 —3.4 
13 9.3 6.9 —2.4 
14 12.1 2.7 —2.4 
15 12.6 9.0 —$.6 
16. 9.6 8.3 -1.3 
17. 7.5 -4.2 
Average 8.1 $.:2 

Std. Dev. . =+1.5 

“t” Value 7.19 

Notes: 


Calcium Level by Analysis of 
Wet-ashed Serum? (mg./100 cc.) 


Before After 
Sample EDTA EDTAt Change 
Number D E F 
12.6 12.0 —-0.6 
13.8 11.4 —2.4 
13.2 10.0 —3.2 
10.4 9.2 —1.2 
ee 12.2 11.9 0.3 
7.2 4.9 —2.3 
a 7.6 8.6 +1.0 
10.7 11.9 +1.2 
4 10.1 13.3 +3.2 
8.6 8.2 —0.4 
10.7 10.2 0.5 
+2.4 +2.4 
+().17 


* All calcium analyses were performed by the routine clinical laboratory of Provi- 


dence Hospital. 


** Analysis done by permanganate titration of precipitate obtained with oxalate 


on serum directly. 


} Analysis done by permanganate titration of precipitate obtained by treating 
wet-ashed serum (nitric-perchloric acids) with oxalate. 
t Five grams of buffered disodium salt of EDTA given intravenously over a period 


of two and one-half to three hours. 


the extent that there is less than one 
chance in 100 that this difference is 
accidental. When applied to the data 
of columns D and E this same test 
shows that there is practically zero 
chance of there being a significant dif- 
ference between these average values. 
This shows that any EDTA which may 
be present in the serum must be des- 


venously administered 5 gm. of the 
disodium salt of EDTA is replenished 
promptly and probably from areas of 
metastatic calcium. If EDTA _ were 
given to patients not having areas of 
metastatic calcium it could conceivably 
have a greater influence on serum cal- 
cium levels. 

DEMONSTRATED REMOVAL’ OF META- 
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sTATIC CALCIUM. This patient had an 
extensive nephrocalcinosis and his ser- 
ial kidney roentgenograms served as an 
accurate visual record of the effect of 
EDTA on metastatic calcium. He was a 
51-year-old white male (W. L.) who 
was admitted to the hospital in April, 
1953, for a cystoscopy. During the pre- 
vious 25 years, he had had recurrent 
urinary tract infections, having his most 
severe attack in 1948, when he was 
treated with sulfonamide drugs. The 
diagnosis of nephrocalcinosis was made 
by Roentgen ray in 1948. 


travenous injections or a total of 575 
gm. of the disodium salt of EDTA. His 
last 15 daily injections each contained 
10 gm. of EDTA, which was admin- 
istered in from 4 to 6 hours. 

Some gratuitous’ results were ob- 
served the significance of which has 
not been evaluated. After the patient 
had received 90 gm. of EDTA he 
claimed that his digestive or ulcer 
symptoms had been completely re- 
lieved and that he was able to eat a 
normal diet. He volunteered the obser- 
vation of improvement in his hearing. 


TABLE 2.—THE “WATCH TEST” SHOWED A STRIKING IMPROVEMENT IN HEARING OF 
LEFT EAR OF PATIENT, W. L., FOLLOWING THE ADMINISTRATION OF EDTA 


Date 
May 1935 
August 1937 
August 1938 
May 1940 
February 1943 
July 1944 
July 1945 


February 1947 
September 1949 
February 1953 
EDTA started May, 1953 
March 1954 


He was started on an ulcer regimen 
in 1941, and had 3 attacks of gastro- 
intestinal bleeding which followed 
neglect of his diet. His hearing was 
found to be impaired in 1940, and this 
had compelled a change in his work 
with the telephone company. 

The EDTA was administered intra- 
venously with 5 gm. of the disodium 
salt being diluted in 500 cc. of a 5% 
glucose in normal saline solution. The 
intravenous drip was regulated so as to 
require approximately 3 hours for the 
completion of the infusion. Later it was 
possible to administer the entire infu- 
sion in 2% hours or less. He received 15 
daily injections in a series and then 
treatment would be omitted for 2-week 
intervals. During the period from May, 
1953, to June, 1954, he received 100 in- 


Right Ear Left Ear 


30” 30” 
24” 12” 
20” 10” 
30” 5” 
25” Q” 
10” af 
10” 3” 
25” 0” 
30” Q” 
30” 3” 
30” 28” 


An audiometer test was done after he 
had received 140 gm. of EDTA which 
revealed a moderate deficiency in both 
ears for air conduction above 2048 
cycles per second. After he had receiv- 
ed 500 gm. of EDTA intravenously the 
audiometer test revealed improvement 
in the right ear. The gross “watch tests” 
which were made from 1935 to 1954 
and presented in Table 2, show a strik- 
ing improvement following treatment 
with EDTA, particularly in his left ear. 

The earliest roentgenogram of his 
kidneys (Fig. 1) was made in 1948, and 
showed bilateral renal calcinosis. The 
kidney roentgenogram (Fig. 2) was 
taken in March, 1953, or 2 months prior 
to starting the EDTA therapy. They 
showed increased calcium deposits in 
both kidneys. The roentgenogram in 
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Fig. 3 was taken 2 weeks after he had 
received 500 gm. of EDTA. Comparison 
of Fig. 2 and Fig. 3 reveals that at least 
50 to 65% of the metastatic calcium has 
been dissolved out of the kidneys. The 
localized Paget’s disease in his left hip 
bone was not influenced by the EDTA 
treatment. 


Fig. 1—Roentgenographic appearance 


Discussion. A recent review!’ dis- 
closes how much is known but how 
little is understood about atherosclero- 
sis. It is probable that protein plays an 
essential function with lipid in the pro- 
duction of atheromatous changes in 
blood vessel walls. A study with ani- 
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mals that were on a forced fat diet 
has revealed a parallelism between the 
cholesterol and calcium and magnesium 
in the aortic wall'*. This raises the ques- 
tion of a possible significant interrela- 
tionship between cholesterol and cal- 
cium metabolism. While the amount of 
elastin in the albuminoid fraction of 


of kidneys of patient, W.L., in 1948. 


the human aorta could not be corre- 
lated with age, sex or the degree of 
atherosclerosis, the amount was found 
increased when gross calcium deposits 
were present’. Others® have found that 
calcium and magnesium increase in the 
aortic wall with increasing age and 
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atherosclerosis, the mineral being in an 
inorganic form. The calcium appears to 
he bound or adsorbed to protein®-” and 
the serum protein to act as a true base 
exchanger able to exchange ions re- 
versibly’®. 


9 
Fig. 
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therapy, that we have found to be 
reasonably safe although laborious to 
administer, appears worthy of greater 
study. Because a high percentage of 
fresh arterial blood passes through the 
kidneys, this organ is unusually favored 


2.—Increased renal calcinosis of patient, W.L., as evident in roentgenogram of 


March, 1953. 


If a chelating agent can safely re- 
move metastatic calcium from the 
human body it might thereby cause the 
removal of interrelated cholesterol de- 
posits from arterial walls. An agent like 
EDTA does, and of necessity should, 
act slowly and avoid rapid changing in 
calcium deposits. The use of EDTA 


for action by a blood-born chelating 
agent. EDTA has been used for the 
in vitro decalcification of bone®, but 
repeated bone roentgenograms of these 
patients showed no evidence of de- 
mineralization. 

The chelating capacity of EDTA in 
therapeutic doses may not be saturated 
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by the calcium available in the blood 
and therefore it may attack and dis- 
solve areas of metastatic calcium in 
the human body. It is also possible 
that the change wrought by EDTA in 
the essential calcium metabolism of the 
human body prompts the homeostatic 


during the intervals between courses 
of treatment. 

Summary. There may be an inter- 
relationship between calcium, choles- 
terol or lipoproteins and atheromatous 
changes in arterial walls. 

The synthetic chelating compound 


Fig. 3.—Roentgenogram taken in October, 1954, 2 weeks after treatment with 500 gm. EDTA. 


mechanisms* to call upon reserve cal- 
cium, and metastatic calcium is more 
labile than the calcium deposit in bones. 
It appeared from observation, that the 
effect of 15 consecutive days of EDTA 
treatment produced an unbalanced cal- 
cium state that was beneficially reflect- 
ed on metastatic calcium deposits even 


EDTA (ethylene diaminetetraacetic ) 
acid is a reasonably safe therapeutic 
agent for intravenous administration to 
human subjects and for use over a 
long period of time. 

It has been demonstrated that EDTA 
will remove metastatic calcium from 
the human body, at least from the 
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parenchyma of the human kidney. The A striking improvement was observed 
kidney may be unusually favored for in hearing and the possibility that 
action by a chelating agent but studies EDTA treatment can favorably influ- 
are in progress to note its effect on ence otosclerosis and deafness calls for 
angina pectoris. further study. 
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THE purpose of the study being re- 
ported here was to determine the effect, 
it any, of certain anti-rheumatic drugs 
on the decrease in number of circulat- 
ing eosinophils that usually follows 
ainnslntiat of the adrenal cortex with 
ACTH (ACTH test). The drugs that 
have been studied are salicylates, so- 
dium para-aminobenzoate, and a com- 
bination of salicylate and sodium para- 
aminobenzoate. For control purposes 
observations have also been made on 
the effect of a placebo. 

The ACTH test employed through- 
out this study has been prev iously 
reported'*. In ‘this test, in contrast to 
the single injection test described by 
Thorn et al.*8, the corticotropic hor- 
mone is administered intramuscularly 
in 6 divided doses at hourly intervals. A 
comparison of the two methods is 
shown in Fig. 1, from which it is evi- 
dent that the 6-injection method causes 
a considerably greater decrease in the 
number of circulating eosinophils than 
does the single injection method. 
Hence, the 6-injection method has the 
following two advantages: 1) The slope 
of the curve relating change in mean 


percentage fall of eosinophils to total 
amount of lyophilized ACTH injected 
is relatively steep for amounts of 
ACTH up to about 20 units. 2) The de- 
gree of fall in eosinophils is less likely 
to be influenced by diurnal variations 
and other physiological factors. It is 
also to be noted that with amounts of 
ACTH up to 20 units the relation of 
mean percentage change in number of 
eosinophils to total amount of ACTH 
injected is almost linear 

In addition to observations on 
changes in number of circulating eosin- 
ophils following the administration of 
ACTH, cbesrvatinas have also been 
made on morning e osinophil counts and 
on diurnal variations in the number 
of circulating eosinophils. However, to 
conserve space, these latter observa- 
tions will only be reported briefly. 


Clinical Material and Methods. sELECTION 
OF PATIENTS. All observations were made on 
ward patients at the ‘House of the Good Sa- 
maritan who were convalescing from rheu- 
matic fever, chorea, or mild rheumatoid arth- 
ritis. Those with fever, objective arthritis, 
or other overt signs of disease were not 
included. At the beginning of the study pa- 
tients who had had previous cortisone oF 


*This study was supported by a grant from the A. H. Robins Company, Inc. and a grant 
( H-677) from the National Heart Institute of the Institutes of Health, Public Health Service. 
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ACTH therapy at any time were not selected, 
but, as the study progressed, scarcity of clin- 
ical material necessitated the inclusion of pa- 
tients who had been previously treated with 
hormones. However, no patient was included 
it such therapy had been given within a 
period of 6 weeks. 

Altogether, suitable data for analysis were 
available on a total of 132 patients, of whom 
74 were females and 58 were males. With 
the exception of 3 young adult females, the 
patients ranged in age from 5 to 16 years. 

GENERAL PLAN OF stTuDy. Observations 


7 days (the treatment period). On the sixth 
day of the treatment period the diurnal var- 
iation was again determined, and on the 
seventh day of the treatment period the ACTH 
test was repeated. The treatment period was 
followed by a posttreatment control period, 
also lasting 7 days, at the end of which the 
diurnal variation in eosinophils and the eosino- 
phil response to ACTH were similarly deter- 
mined. It is to be noted that there was 
always an interval of 7 days between ACTH 
tests. The total observation on each patient 
was 16 days. 


or 
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TOTAL UNITS OF ACTH (LOT J9902) 
lig. 1—Comparison of eosinophil responses in the single injection ACTH test with those in 
the 6-injection test. The curves relate mean percentage change in number of eosinophils to 
total amount of ACTH injected. 


were made on each patient during 3 separate 
periods: a pre-treatment control period, a 
treatment period, and a post-treatment con- 
trol period. During each of these 3 periods, 
determinations were made of the spontaneous 
changes in the number of circulating eosino- 
phils from 9:30 A. M. to 3:30 P. M. (diurnal 
variation) and of the change in number of 
circulating eosinophils during a similar 6-hour 
period when the adrenal cortex was stimulated 
with a standard dose of ACTH (ACTH test). 
Thus, during the first day of a two-day pre- 
treatment control period, the diurnal varia- 
tion in eosinophils was determined, and on 
the second day the response of the eosinophils 
to ACTH was observed. The anti-rheumatic 
drug being studied was then administered for 


TREATMENT GROUPS. At the beginning 
salicylate was given in the form of acetylsal- 
icylic acid, but, since this drug frequently 
could not be tolerated (especially when given 
in large doses), enteric coated sodium salicy- 
late was used throughout most of the study. 
Sodium para-aminobenzoate and combinations 
of sodium salicylate and sodium para-amino- 
benzoate were also administered in enteric 
coated tablets. All anti-rheumatic drugs were 
administered in divided doses, 4 to 5 times 
daily. 

Observations were made on a total of 5 
groups of patients. Group I was composed of 
21 patients given salicylate in a daily dose 
of 60 to 90 mg. per kg. body weight. Group 


II was composed of 27 patients given salicylate 
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in a daily dose of 100 to 125 mg. per kg. body 
weight. On the average the daily amount of 
salicylate given to group II patients was 50% 
greater than the amount given to those in 
group I. Group III included 19 patients given 
sodium para-aminobenzoate in daily doses of 
60 to 90 mg. per kg. body weight. Group IV 
was composed of 32 patients to whom a com- 
bination of sodium salicylate and sodium para- 
aminobenzoate was administered. The combin- 
ation contained equal parts by weight of each 
drug, and each drug was given in a daily 
dose of 60 to 90 mg. per kg. body weight. 

Group V was composed of 33 patients who 
were treated either with a combination of 
sodium salicylate and sodium para-aminoben- 
zoate in the same dosage as was used for pa- 
tients in group IV or with a placebo contain- 
ing lactose. The placebo was dispensed in 
enteric coated tablets that were identical 
in appearance with the tablets containing the 
combination of sodium salicylate and sodium 
para-aminobenzoate.* The selection of the 
drug to be given to each of the patients in 
group V was done by lot, and the drugs were 
so labeled that the nature of the drug being 
administered was not known to the investi- 
gators responsible for the performance of the 
ACTH tests. The study for which the patients 
in group V were used was planned in order 
to confirm or disprove the observations made 
on the patients in group IV and to eliminate 
all possibility of subjective factors influencing 
the study. 

EOSINOPHIL COUNTS. These counts were 
made on free-flowing capillary blood from the 
fingertip, diluted with a solution of phloxine 
in propylene glycol according to the method 
of Randolph!8, White-cell pipettes (U. S. 
Bureau of Standards) were filled with blood 
to the 1 mark and with the diluting fluid to 
the 11 mark. Two pipettes were filled for 
each count, and 2 hemocytometers (4 cham- 
bers) were filled from each pipette. Thus the 
cells contained in a total of 8 chambers 


were counted, and the mean of these 8 counts 
was used in calculating the number of eosino- 
phils per c.mm. of blood. 

The hemocytometer used throughout the 
study was the Spencer with “Bright-Line” 
Neubauer ruling. This has a chamber depth 
of 0.1 mm. Pilot studies proved to our sat- 
isfaction that, using a blood dilution of 1 in 
10, counts done on the Spencer hemocytom- 
eter are at least as accurate as those done on 
other types of hemocytometers with a 
chamber depth of 0.2 mm. where the blood 
dilution used is 1 in 20. The advantage of 
using the Spencer hemocytometer lies in the 
easier visibility. 

ACTH tests. An ACTH test was performed 
by administering a total of 12 units of a 
standard lyophilized preparation of corticotro- 
pin (ACTH, Armour, lot J9902R) in 6 intra- 
muscular injections at hourly intervals. The 
ACTH was so diluted in normal saline that 
2.0 units could be given in a volume of 1.0 
cc. at each injection. Immediately before the 
first injection, which was given at 9:30 A. M., 
blood was obtained for an eosinophil count 
and one hour after the last injection (that is, 
at 3:30 P. M.) another eosinophil count was 
donet. The percentage change in total num- 
ber of circulating eosinophils was then calcu- 
lated. 


Results. RESPONSE OF EOSINOPHILS 
DURING ACTH TESTS. The percentage 
change in number of eosinophils fol- 
lowing the administration of ACTH is 
shown in the scattergraphs in Figs. 2 
and 3. In these scattergraphs the per- 
centage change in number of eosinophils 
during the treatment period is plotted 
against the percentage change during 
the corresponding pre-treatment con- 
trol period and also against the percen- 
tage change during the corresponding 


*The placebo and the combination of sodium salicylate and sodium para-aminobenzoate 
(Pabalate), as well as some of the other anti-rheumatic drugs employed in this study, were 
furnished through the courtesy of Dr. William R. Bond of the A. H. Robins Company, Inc. 


tIn the original studies!4 with the 6-injection test used for constructing the lower curve 
in Fig. 1 the second eosinophil count was done at 4:30 P. M., 2 hours after the last injection 
of ACTH. Additional observations at that time showed that the eosinophil count at 3:30 P. M. 
(1 hour after the last injection) was generally just slightly higher than the count done at 4:30 
P. M. and that, if 3:30 P. M. counts were used for calculating the percentage change in 
eosinophils, the curve relating percentage change to total ACTH injected was similar in appear- 
ance to the lower curve of Fig. 1, though shifted upwards to a very slight degree. Because 
doing the second count at 3:30 P. M. instead of 4:30 P. M. resulted in such a slight change 
and because 3:30 P. M. was found to be a much more convenient time for doing counts, this 


latter time was chosen. 
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PER CENT CHANGE DURING PRE-TREATMENT AND POST-TREATMENT CONTROL PERIODS 
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post-treatment control period. The 
eosinophil response during the treat- 
ment period is shown on the abscissa, 
and the response during the control 
periods is shown on the ordinate. In 
general, since there are 2 control pe- 
riods, there are 2 available comparisons 
and, therefore, 2 plotted points for each 
case. However, in a few cases the pa- 
tients were discharged from the hospi- 
tal before observations during the post- 


treatment control period could be com- 
pleted, and, therefore, the total num- 
ber of comparisons (and total number 
of plotted points) is slightly less than 
twice the total number of patients. 
The effect of salicylate in daily doses 
of 60 to 90 mg. per kg. (group I) is 
shown in the upper left scattergraph of 
Fig. 2. It is apparent that there is a 
rather even distribution of the plotted 
points around the line of equal response 
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Fig. 2.—Percentage eosinophil response to ACTH during treatment compared with responses 
before and after treatment. Group I, patients given salicylate in a daily dose of 60 to 90 mg. 


per kg 


ody weight during the treatment period. Group II, patients given salicylate in a daily 


dose of 100 to 125 mg. per kg. body weight during the treatment period. Group III, patients 
sven sodium para-aminobenzoate in a daily dose of 60 to 90 mg. per kg. body weight. 
Group IV, patients given a combination of sodium salicylate and sodium para-aminobenzoate, 


each in a daily dose of 60 to 90 mg. per kg. body weight. 
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(the diagonal line bisecting the 90 de- 
gree angle made by the abscissa and 
the ordinate ). The mean fall in circulat- 
ing eosinophils was 56.3% for the control 
periods and 53.1% for the treatment pe- 
riod. On statistical analysis the differ- 
ence of 3.2 was found not to be signifi- 
vant. 

The effect of salicylate in daily doses 
of 100 to 125 mg. per kg. (group II) is 
shown in the upper right scattergraph 
of Fig. 2. In this scattergraph, in con- 


+20} 


PER CENT CHANGE DURING PRE-TREATMENT AND 
POST-TREATMENT CONTROL PERIODS 
xO 
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sponse to ACTH in group III. In this 
graph, as in the graph for group I pa- 
tients, the plotted points are distributed 
rather evenly around the line of equal 
response. The mean decrease in eosin- 
ophils was 37.0% for the control periods 
and 36.8% for the treatment period. The 
difference of 0.2 is obviously not sig- 
nificant. 

The effect in group IV of a combin- 
ation of sodium salicylate and sodium 
para-aminobenzoate, each given in a 
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Fig. 3.—Percentage eosinophil response to ACTH during treatment compared with responses 
before and after treatment in group V patients. A, patients given sodium salicylate plus 
sodium para-aminobenzoate during the treatment period, each in a daily dose of 60 to 90 mg. 
per kg. body weight. B, patients given a placebo containing lactose during the treatment period. 


trast to the graph for group I, the 
plotted points tend to be distributed on 
one side of the line of equal response. 
In group II the mean decrease in num- 
ber of eosinophils following ACTH was 
47.2% during the control periods and 
66.1% during the treatment period. The 
difference of 18.9 is highly significant 
(P<0.01). 


The lower left scattergraph of Fig. 
9 


2 shows the effect of sodium para- 
aminobenzoate in daily doses of 60 to 
90 mg. per kg. on the eosinophil re- 


daily dose of 60 to 90 mg. per kg. is 
shown in the lower right scattergraph 
of Fig. 2. In this graph the plotted 
points are distributed largely on one 
side of the line of equal response. The 
mean decrease in number of eosino- 
phils following ACTH was 49.2% for 
the control periods and 66.5% for the 
treatment period. The difference of 17.3 
is highly significant (P<0.01). 

The patients in group V were divided 
into 2 sub-groups, of which one was 
given a combination of sodium salicyl- 
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ate and para-aminobenzoate in the 
same dosage as was used for group IV 
patients and the other was given a 
placebo. As previously indicated, the 
study for which the patients in group 
V were used was so set up that the 
investigators responsible for the per- 
formance of the ACTH tests did not 
know the nature of the drug being ad- 
ministered, and it was designed in 
order to confirm or disprove the obser- 
vations made on the patients in group 
IV. 

The percentage changes in the num- 
ber of eosinophils for 17 patients in 
group V who received the combination 
of sodium salicylate and sodium para- 
aminobenzoate are shown in the left 
hand scattergraph of Fig. 3. It is evi- 
dent that the pattern of this scatter- 
graph is similar to that for the group 
IV patients (lower right graph in Fig. 
2), the plotted points tending to be 
distributed largely on one side of the 
line of equal response. The mean de- 
crease in eosinophils for these 17 pa- 
tients was 32.7% for the control periods 
and 49.5% for the treatment period. The 
difference of 16.8 is definitely signifi- 
cant (P<0.01). 

Data for 16 patients in group V who 
were treated with a placebo are shown 
in the right hand graph in Fig. 3. This 
scattergraph, in contrast to that for the 
patients who received a combination of 
sodium salicylate and sodium _para- 
aminobenzoate, shows plotted points 
that are distributed rather evenly 
around the line of equal response. The 
mean decrease in eosinophils for these 
16 patients was 46.4% for the control 
periods and 51.9% for the treatment 
period. The difference of 5.5 is not 
statistically significant (P>0.05). 

MORNING EOSINOPHIL COUNTS AND 
DIURNAL CHANGE IN NUMBER OF EOSINO- 
PHILS. In order to conserve space, de- 
tailed data regarding these observations 
are not presented here. The findings, 


however, can be summarized as fol- 
lows: The morning eosinophil count 
varied considerably among the differ- 
ent patients, but 90% of the counts were 
between 64 and 666. On the whole the 
morning counts were comparable to 
those reported by Best et al.* and by 
Rud?’ for healthy subjects. The diurnal 
change in number of eosinophils also 
varied considerably. In most instances 
(77%) the number of eosinophils was 
greater at 3:30 P.M. than at 9:30 A.M. 
The mean percentage rise for all obser- 
vations was +25.2%. None of the anti- 
rheumatic drugs given during the treat- 
ment period had any significant effect 
on either the morning eosinophil count 
or the diurnal change in number of 
eosinophils. 

Discussion. The data that have been 
presented indicate that the eosinophil 
response to ACTH was definitely accen- 
tuated by the administration of certain 
drugs given in certain doses. Such ac- 
centuation was not observed when 
either salicylate alone or sodium para- 
aminobenzoate alone was given in daily 
doses of 60 to 90 mg. per kg. body 
weight, but it was observed when the 
two drugs, each in the same dose, were 
given together and when salicylate 
alone was given in a 50% larger dose 
(100 to 125 mg. per kg. body weight). 

The experiments did not include ob- 
servations on the effect of sodium para- 
aminobenzoate alone in daily doses 
larger than 60 to 90 mg. per kg. body 
weight, and, therefore, this study does 
not indicate whether para-aminobenzo- 
ate alone could have an effect com- 
parable to that of the larger doses of 
salicylate. 

That the apparent accentuating effect 
of salicylates in large doses and of com- 
binations of sodium salicylate and 
sodium para-aminobenzoate in rela- 
tively small doses v.as not due to sub- 
jective factors influencing the results 
is indicated by the “blindfold” obser- 


156 0’CONNELL, ROY, MASSELL: 


vations made on the patients in group 
V. These observations, which were 
controlled by the inclusion of patients 
treated with a placebo, confirmed the 
fact that the daily administration of a 
combination of sodium salicylate and 
sodium para-aminobenzoate signifi- 
cantly increased the eosinophil re- 
sponse to ACTH. 

In those patients given sodium sal- 
icylate plus sodium para-aminoben- 
zoate the mean decrease in number of 
eosinophils following ACTH during the 
control periods was 49.2% for the 32 
patients in group IV and 32.7% for the 
17 patients in group V. The corres- 
ponding figures for the treatment pe- 
riod were 66.5% and 49.5%. When the 
data for all 49 patients given sodium 
salicylate plus sodium para-aminoben- 
zoate are combined, the mean decrease 
in eosinophils is calculated to be 43.5% 
for the control periods and 60.6% for the 
treatment periods. Thus, the mean per- 
centage decrease in eosinophils was 
greater by 17.1 during treatment with 
sodium salicylate plus sodium para- 
aminobenzoate than during the con- 
trol periods. The proportional increase 
in response is 17.1/43.5 or 39.3%. 

In those patients treated with large 
doses of sodium salicylate (group II 
patients) the mean decrease in num- 
ber of eosinophils after ACTH was 
47.2% during the combined control 
periods and 66.1% during the treatment 
period. The difference between the 
means is 18.9, and, therefore, the pro- 
portional increase in response during 
treatment is 18.9/47.2 or 40.0%. 

It is of interest that the average pro- 
portional increase in eosinophil re- 
sponse to ACTH was approximately the 
same when sodium para-aminobenzo- 
ate was combined with relatively small 
doses of sodium salicylate and when 


salicylates alone were given in relatively 
large doses. 

If the figures for the mean percen- 
tage eosinophil response during the 
control and treatment periods are ap- 
plied to the lower curve of Fig. 1, it 
becomes evident that, to have obtained 
with ACTH alone an increase in re- 
sponse equivalent to that observed dur- 
ing treatment with salicylate plus para- 
aminobenzoate or with large doses of 
salicylate, over 50% more of the hor- 
mone would have been required. 

The decrease in eosinophils that fol- 
lows the administration of ACTH pre- 
sumably is due to an increased secre- 
tion of adrenal cortical hormones sec- 
ondary to stimulation of the adrenal 
cortex by the ACTH. Reported observa- 
tions favoring this interpretation in- 
clude the following: Eosinopenia is pro- 
duced by the administration of either 
cortisone or hydrocortisone especially 
if these hormones are given by the oral 
or intravenous routes!:27:39, When cor- 
tisone or hydrocortisone is administered 
intravenously, the magnitude of the fall 
in number of eosinophils is proportional 
to the amount of hormone administered 
and to the duration of the infusion*’. 
ACTH fails to have an appreciable 
eosinopenic effect in patients with Ad- 
dison’s disease** and in patients in 
whom a bilateral complete adrenalec- 
tomy has been performed.* In vitro 
there is a fall in the eosinophil count of 
blood incubated with cortisone or hy- 
drocortisone!®, Furthermore, heparin 
blocks this effect in vitro as it also 
blocks the eosinopenic effect of adreno- 
cortical hormones in vivo??. 

Recently Ely et al.8 from the Uni- 
versity of Utah have presented data 
which they interpret as suggesting that 
ACTH-induced eosinopenia is not me- 
diated by elevations in the circulating 


*Occasionally an eosinopenic response to ACTH will occur following bilateral adrenalectomy, 


presumably due to the presence of aberrant adrenal cortical tissue not removed at operation!?. 
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concentrations of adrenocortical hor- 
mones. They compared the percentage 
decrease in number of eosinophils with 
the increase in plasma concentration of 
|7-hydroxycorticosteroid in 50 children 
who were given 25 units of ACTH 
intramuscularly. It was found that there 
was‘no correlation between the maxi- 
mum percentage decrease in number of 
eosinophils that occurred within 4 hours 
after the ACTH injection and the 
plasma concentration of 17-hydroxy- 
corticosteroid measured 2 hours after 
the injection of ACTH. 

Although these observations reported 
by Ely and his associates are interest- 
ing, they do not seem adequate to 
disprove the concept that ACTH- 
induced eosinopenia reflects increased 
activity of the adrenal cortex. Before 
the conclusions of the University of 
Utah investigators can be accepted, it 
would seem that observations should 
be made to demonstrate whether a 
single determination of plasma concen- 
tration of 17-hydroxycorticosteroid 2 
hours after an injection of ACTH nec- 
essarily measures the total increased 
output of adrenocortical steroids in- 
duced by the ACTH. Furthermore, it 
would seem that observations should 
be made on the degree of eosinopenia 
and the plasma concentrations of 17- 
dehydroxycorticosteroid that are asso- 
ciated with the intravenous infusion of 
hydrocortisone. In any event, until 
further evidence to the contrary is 
forthcoming, it is reasonable to accept 
Thorn’s  statement27 that “Following 
ACTH administration, one may reliably 
interpret the resulting eosinopenia in 
terms of increased secretion of 11-17- 
oxysteroids.” 

Consideration should be given to the 
possibility that the decrease in number 
of eosinophils observed in the present 
study following 6 injections of ACTH 
was due to a nonspecific “stress” reac- 
tion to the injections rather than to a 


specific effect of the ACTH itself. That 
such a nonspecific “stress” reaction was 
not the cause of the observed effects 
is indicated by observations on the 
effects of saline injections given in a 
manner comparable to that used for the 
injection of ACTH*. Thus, when 6 
intramuscular injections of saline were 
given at hourly intervals to 25 patients 
beginning at 9:30 A.M., there was in 
nearly all instances an increase in num- 
ber of eosinophils between 9:30 A.M. 
and 3:30 P.M. in contrast to the usual 
decrease in number of eosinophils that 
was observed when ACTH was in- 
jected. Furthermore, the mean increase 
in eosinophils for these 25 patients who 
received saline injections was 28%, a 
figure which is very close to the over- 
all mean diurnal increase of 25% ob- 
served in the patients included in the 
present study. 

It will be noted from the results 
described above that the mean percen- 
tage decrease in eosinophils following 
ACTH for the combined control periods 
varied among the different groups of 
patients. Thus, the mean decrease was 
56.3% for group I patients, 47.2% for 
group II patients, 37.0% for group III 
patients, 49.2% for group IV patients, 
32.7% for the 17 group V patients given 
salicylate plus para-aminobenzoate dur- 
ing the treatment period, and 46.4% 
for the 16 group V patients given a 
placebo during the treatment period. 

An examination of our data has re- 
vealed that a large part of this varia- 
tion can be explained by the fact that 
patients who had received previous cor- 
tisone therapy were accepted for this 
study. Even though at least 6 weeks 
had elapsed following the last dose of 
hormone before such patients were 
chosen for observations, the eosinophil 
response in these patients tended, on 
the whole, to be less than the response 
of patients who had not received pre- 
vious cortisone treatment. This finding 
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is consistent with the known inhibitory 
effect of cortisone on the functional ca- 
pacity of the adrenal cortex. By chance, 
the patients in group III and the pa- 
tients in group V who were given sal- 
icylate plus para- -aminobenzoate in- 
cluded a_ rather large number of 
individuals who had received previous 
cortisone therapy. This fact probably 
accounts for the relatively small mean 
percentage decrease in number of 
eosinophils during the control periods 
for these 2 groups of patients. 

In spite of the influence of previous 
hormone therapy on the eosinophil 
response to ACTH, there is no reason 
to believe that such therapy influenced 
the results of the present study, since 
these results were dependent upon 
changes in eosinophil response at dif- 
ferent times in the same individual rath- 
er than upon differences in response 
among different individuals. In other 
words, the eosinophil response during 
treatment in each patient Was con- 
trolled by comparing it with the re- 
sponses before and after treatment, and 
it was the relative differences in these 
responses that determined the final 
results. 

The mechanism by which the eosin- 
ophil response to ACTH was accentu- 
ated by the administration of large 
doses of salicylate or of relatively small 
doses of salicylate combined with para- 
aminobenzoate is not clear. 

One possible mechanism that re- 
quires consideration is dependent upon 
the hypothesis that salicylates stimulate 
the anterior pituitary gland and thus 
cause an increased endogenous produc- 
tion of ACTH. Evidence for this hy- 
pothesis consists of reports that  sal- 
icylates cause increased depletion of 
adrenal ascorbic acid and_ choles- 
histologic changes 
in the adrenal gland characteristic 
of those usually associated with 
increased adrenal  in- 
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creased urinary excretion of _ ster- 
oids!*,_ metabolic changes similar 
to those produced by cortisone and 
ACTH?1, decreased number of circu- 
lating and increased 
concentrations of 17-hydroxycorticoster- 
oids in the blood plasma‘. Such stimu- 
lation of the anterior pituitary gland 
would explain the eosinopenic accentu- 
ating effect of large doses of salicylate 
cheer ved in the present study, since the 
ACTH produced endogenously would 
be added to that administer ed, and the 
increased total amount of ACTH ob- 
tained in this way would cause an 
increased stimulation of the adrenal 
cortex. 

The similar effect of small doses of 
salicylate plus para-aminobenzoate to 
that of large doses of salicylate may 
possibly be explained in one of two 
ways. 1) Para-aminobenzoate may de- 
crease the urinary excretion of salicy- 
late, thereby raising the blood concen- 
tration of the latter!724 to a level com- 
parable to that obtained with large 
doses of salicylate. 2) Para-aminobenzo- 
ate may have certain pharmacological 
properties in common with salicylate”®, 
and consequently the two drugs might 
have an additive effect or, as suggested 
by Zarafonetis et al.**, a synergistic 
effect. 

On the other hand, if the accentua- 
tion of the eosinophil response to 
ACTH observed in the present study 
were due to a stimulation of the an- 
terior pituitary by the drugs admin- 
istered, it would be expected that these 
same drugs would have had a clear-cut 
lowering ‘effect on the morning eosino- 
phil count or at least a definite inhibit- 
ing effect on the diurnal increase in 
number of eosinophils that usually took 
place between 9:30 A.M. and 3:30 P.M. 
Since such effects either did not occur 
or occurred to such a slight degree that 
they could not be proved by statistical 
analysis, it must be concluded that the 
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present study does not confirm the hy- 
pothesis that salicylates stimulate the 
anterior pituitary gland and that this 
hypothesis can not be invoked to ex- 
plain the phenomena that we have ob- 
served. Our data concerning the morn- 
ing eosinophil count are consistent with 
those of Meade and Smith!®, who ob- 
served no significant depression of the 
eosinophils following single large doses 
of sodium salicylate, with those of 
Marson'*, who failed to detect any 
eosinopenia during salicylate therapy, 
and with those of Zarafonetis et al.*4, 
who observed “no consistent pattern of 
change” in total eosinophil counts in 
patients with rheumatoid arthritis 
treated with both acetylsalicylic acid 
and para-aminobenzoate. 

Other observations reported in the 
medical literature which may have 
some bearing on the mechanism of the 
effects observed in our study are those 
suggesting that para-aminobenzoic acid 
prevents steroid hormone inactivation 
by the liver**, that salicylates have an 
ACTH-like eect in inhibiting the 
Schwartzman reaction”“, that salicylates 
possibly may cause an increase in the 
peripheral utilization of cortical ster- 
oids*, and that in pemphigus and in 
rheumatoid arthritis subeffective doses 
of cortisone may be potentiated by 
para-aminobenzoate and glucuronolac- 
tone*. However, the exact relationship 
of these interesting observations to the 
observations made in the course of our 
study is not clear, and, therefore, fur- 
ther discussion, which could only be 


highly speculative, does not seem indi- 
cated at this time. 

Summary. Observations have been 
made on the effect of salicylates, sodium 
para-aminobenzoate, a combination of 
sodium salicylate and sodium para- 
aminobenzoate (Pabalate), and a 
placebo containing lactose on the morn- 
ing eosinophil count, on the diurnal 
variation in number of circulating 
eosinophils, and on the changes in num- 
ber of circulating eosinophils that fol- 
low the intramuscular administration of 
lyophilized ACTH in 6 divided doses. 

Under the experimental conditions 
neither the number of circulating eosin- 
ophils at 9:30 A.M. nor the diurnal 
variation in number of eosinophils 
(change between 9:30 A.M. and 
3:30 P.M.) were influenced  signifi- 
cantly by the daily administration of 
any of the drugs used in this study. 

Neither sodium salicylate nor sodium 
para-aminobenzoate in daily doses of 
60 to 90 mg. per kg. body weight alter- 
ed the eosinopenic response to ACTH. 
On the other hand sodium salicylate in 
a daily dose of 100 to 125 mg. per kg. 
body weight and a combination of 
sodium salicylate and sodium para- 
aminobenzoate, each given in a daily 
dose of 60 to 90 mg. per kg. body 
weight, caused a significant increase in 
the eosinopenic response to ACTH. 

Information available at the present 
time does not allow for any clear ex- 
planation of the mechanism by which 
the observed increase in eosinopenic 
response to ACTH was effected. 
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IMMUNITY TO MUMPS AMONG PHYSICIANS* 


By SEyMourR S. Pu.D. 
ASSOCIATE PROFESSOR OF MICROBIOLOGY 


AND 


J]. E. Prizr, Pu.D., D.V.M. 


(From the Virus Laboratory, Department of Microbiology, State University of New York, 
Upstate Medical Center, Syracuse, and Bureau of Laboratories, Department of Health, 
Syracuse, New York) 


ENDERS and his co-workers have dem- 
onstrated that a specific dermal hyper- 
sensitivity to the virus of mumps re- 
sults from either active or inapparent 
infection’. These investigators, as well 
as others, have also indicated that in- 
apparent infection occurs in a large 
number of individuals?:?:>. Their studies 
show that approximately 60 to 75% 
of the adult population are immune to 
mumps by virtue either of having had 
an active case of the disease or an 
inapparent infection, as indicated by 
skin sensitivity or the presence of com- 
plement-fixing antibodies. 

This problem of inapparent infection 
assumes practical importance when 
adults, such as parents, doctors, nurses, 
and others, come into contact with 
cases of mumps. Whether or not such 
persons should be vaccinated, is there- 
fore dependent upon past apparent or 
inapparent infection. 

[t would seem probable that, if in- 
apparent infection with the virus of 
mumps is common, there should be a 
higher incidence of immunity among 
individuals with an increased contact 
rate, such as physicians and nurses, than 
among the normal population. As de- 
scribed in the reports cited above, im- 
munity may be reflected by dermal 
sensitivity and the presence of comple- 
ment-fixing antibodies. This, therefore, 


offers a relatively simple method for 
studying immunity in a population. An 
additional stimulus for this study was 
furnished by the repeated requests of 
many physicians concerning their im- 
mune status, especially during epidemic 
periods. We, therefore, made observa- 
tions on the immunity of physicians in 
a specific community to mumps as 
indicated by their skin reactions to the 
virus and by the presence of antibodies 
in their blood. 


Materials and Methods. A total of 483 in- 
dividuals was used in this study. They in- 
cluded individuals having intimate contact 
with the disease, and, for control purposes, 
a group having little or no contact. Of the 
128 physicians in the study, 115 were unable 
to give a history of having had mumps. No 
attempt was made to separate the physicians 
according to specialty. The majority, however, 
were either in general practice or on the 
staff of the medical center. In the intimate- 
contact group, there was also a group of 
approximately 90 nurses. The control groups 
were mainly first and second-year medical 
students and individuals without repeated 
contact with the virus. 

The subjects of the test were divided into 
two groups: (1) Physicians, who of their 
profession must have had repeated contact, 
and other individuals (mostly nurses) with 
repeated intimate contact with mumps cases, 
and (II) individuals who were not certain as 
to early contact; or those with no known 
previous contact: there were too few to make 
separate groups of those with possible and 
those with no contact. Moreover, there are 


* Aided in part by a grant from the Hendrick’s Research Fund. 
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in Group II a number of individuals with a 
positive personal history of mumps. A ques- 
tionnaire was used to ascertain history of con- 
tact. Any possible contact, for example 
mumps in a sibling, placed that individual 
into the doubtful category, a part of Group 
II. Individuals having histories of hospital- 
ization with an encephalitis of unknown 
etiology were also placed in this group. 

Of the total of 453 individuals in both 
groups subjected to skin test, 327 had no 
recollection of previous mumps infection and 
126 gave a positive history of mumps. 

In addition to the performance of a 
skin test*, a blood sample was obtained from 


most of the individuals in the study. The. 


serum was removed and stored at —25° 
until tested for mumps antibody by the 
complement-fixation test*. Hemagglutination- 
inhibition tests were not done unless the serum 
was anticomplementary. 

Skin tests were considered to be positive 
only when an area of reaction of 1.5 cm., or 
greater, in diameter was obtained. Induration, 
which occurred in most individuals, was not 
used as a differential criterion. Each individ- 
ual was inoculated with 0.1 cc. intracutan- 
eously, and the readings were made after 24 
to 36 hours. 

Complement-fixation tests were done in 
the usual manner. Each serum was tested at 
least twice. The titers were expressed in 
terms of initial serum dilutions. 


Results. The results of the skin tests 
on all 453 persons studied are shown 
in Table 

As expected, there is a higher inci- 
dence of positive reactors among phy- 
sicians and individuals with repeated 
contact. The two major age groups 
studied (20 to 29 and 30 to 39) are 
in close agreement. There seems to be 
some discrepancy in the older age group 
(over 40). However, as seen in Table 
2, this may be due to a smaller number 
of individuals included in this group. 
Nevertheless, the individuals with re- 
peated contact are more likely to have 
had an inapparent infection than those 
in the lesser contact group. This ap- 
pears to be substantiated by the slightly 
higher incidence of inapparent infec- 


162 KALTER 


PRIER 


tion among nurses. Of 20 nurses tested 
in the age group over forty, 90% had 
positive ‘peadtions. The percentage of 
inapparent infection among individu- 
als with limited contact was about 
60%. It is significant that the incidence 
of a positive skin test in those with a 
known history of mumps is in the order 
of 82 to 86%. 

As expected, both groups of individ- 
uals (I and II) demonstrated the same 
pattern to inapparent infection, namely, 
that as one becomes older, there is an 
increased tendency to become immune. 
It is of interest to note that approxi- 
mately 80% of all individuals tested 
became immune (as indicated by our 
tests) either because of having had the 
disease or as a result of inapparent 
infection due to repeated contact. Even 
when individuals have been _infre- 
quently exposed to infection, approxi- 
mately 60% of them develop evidence 
of immunity as shown by skin test or 
complement fixation test. 

An attempt was made to correlate 
the presence of circulating antibodies 
with tissue sensitivity. As shown in 
Table 3, there was quite poor agree- 
ment between the two types of tests, 
although more individuals (82.4% with 
positive skin reactions, regardless of 
whether they had had clinical or inap- 
parent mumps) developed comple- 
ment-fixing titers than did those with 
negative skin reactions. Forty-two 
(17. 6%) of those with positive skin 
tests did not have any complement- 
fixing antibodies. Approximately 50% 
of those with negative skin reaction 
demonstrated some degree of antibody 
titer. This may have been due to our 
arbitrary requirement of a 15 cm. 
diameter skin reaction for it to be called 
positive. It is probable that persons 
with smaller reactions may have been 
immune who demonstrated their im- 


*Skin test and complement-fixing antigens were obtained through the courtesy of Eli Lilly 
and Company. They were derived from infected chick embryos. 
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munity also by circulating antibodies. tion had been recent higher titers were 
However, antibody levels were also noted. 

demonstrable in a few individuals with- Discussion. On the assumption that 
out any skin reaction. An attempt was___ repeated contact results in an increased 
made to correlate antibody titer with infection, overt or inapparent, to the 
time of infection. Here, too, little in- virus of mumps, we have made a sur- 
formation of value was available, al- vey of individuals with varying amounts 
though in most instances where infec- of contact with the virus. This assump- 


TABLE 1.—SKIN SE?'SITIVITY REACTIONS TO MUMPS VIRUS ANTIGEN 


Individuals with a Negative Personal Individuals with a Positive Personal 


History for Mumps Infection History for Mumps Infection 
Skin Test Skin Test 
Number — Number 
Tested Pos. Neg. Tested Pos. Neg. 


I. Physicians and those 
with repeated inti- 
mate contact with 
mumps cases 169 78.8% 21.2% 54 85.9% 14.1% 
II. Those with possible 
contact or no known 
contact with mumps ‘ 
cases 158 62.2%* 37.8% 72 82.1% 17.9% 


Totals 327 


126 
* Two subsequently developed mumps 
TABLE 2.—THE SKIN REACTIONS OF INDIVIDUALS WITH NEGATIVE PERSONAL 


HISTORIES FOR MUMPS INFECTION TO THE SKIN TEST ANTIGEN ARRANGED 
ACCORDING TO AGE 


Physicians and Those with Repeated Those with Possible Contact or No 
Intimate Contact with Mumps Cases Known Contact with Mumps Cases 
Positive Negative Positive Negative 
Age No. % No. % No. % No. % 
Under 20 3 60.0 2 40.0 5 38.4 8 61.6 
20-29 35 83.2 7 16.8 80 64.8 35 35.2 
30-39 77 83.6 14 16.4 15 60.3 10 39.7 
Over 40 25 76.8 6 23.2 2 40.0 3 60.0 


TABLE 3.—CORRELATION OF SKIN REACTIONS TO MUMPS VIRUS WITH 
THE PRESENCE OF COMPLEMENT-FIXING ANTIBODY 


Number with Titer of 


Number 
in 160 or 

Group 0 5 10 20 40 80 More 
Positive 238 42 40 44 48 38 12 14 
Skin 17.6% 16.9% 18.5% 20.5% 16% 5% 5.9% 
Reactions 
Negative 66 28 12 14 4 4 2 2 
Skin 42.5% 18.2% 21.2% 6.1% 6.1% 3.05% 3.05% 


Reactions 
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tion has been substantiated by the 
presence of more individuals among 
doctors and nurses with positive skin 
reactions than among the general pop- 
ulation. It would appear that immun- 
ity (as indicated by skin reactions) in- 
creases with contact with the agent. 
That it might be erroneous to assume 
that a positive skin test always means 
immunity was demonstrated by finding 
several individuals with positive skin 
reactions who subsequently developed 
the disease. No information concern- 
ing the intensity of the disease in these 
individuals was available. In general, 
however, our results would warrant the 
use of the skin test prior to any attempt 
at vaccination. The test would then re- 
Hect an individual’s probable suscep- 
tibility to infection with the virus of 
mumps. Among persons with repeated 
contact, this susceptibility usually 
would be rather low. 

Our findings in persons of the general 
population are in agreement with those 


assistance. 
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of other workers!:?:*:>, The increased in- 
cidence of inapparent infection with the 
virus of mumps is also similar to that 
reported for the virus of influenza‘. 

We also noted a significant discrep- 
ancy between the data obtainable by 
history and the actual facts. Thus there 
were 58 persons who gave a positive 
history of mumps, yet who reported 
never having had contact with other 
cases of mumps. This shows how erron- 
eous could be an individual’s claim of 
no previous contact with mumps. 

Summary. Skin tests for hypersen- 
sitivity to the virus of mumps indicate 
that individuals with repeated intimate 
contact with cases of mumps have had 
a higher incidence of subclinical infec- 
tion than have a control group of 
individuals with little, if any, such con- 
tact. It is also demonstrated that sero- 
logical data alone are not as useful 
as the skin test in demonstrating an 
individual’s probable immunity to the 
virus of mumps. 


ACKNOWLEDGMENTS. We are grateful to Eli Lilly and Company for their generous supply 
of materials used in this study. We also wish to thank Miss Lee Herman for her able technical 
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the Department of Preventive Medicine, Western Reserve University, School of Medicine, 
Cleveland, and the Medical Service, USAF Hospital, Lowry Air Force Base, Colorado) 


Daixy oral administration of sulfona- 
mides or penicillin is an effective meth- 
od for the prevention of streptococcal 
infections*. Such prophylaxis is com- 
monly employed in the management of 
patients who have experienced acute 
theuniatic fever, since streptococcal in- 
fections frequently cause a recurrence 
of rheumatic activity in these subjects. 
Although failures during oral prophy- 
laxis have occurred, they are usually 
escribed to lack of cooperation by the 
patient. With the introduction of ben- 
zathine _penicillin( N-N’dibenzylethyl- 


enediamine dipenicillin G), a com- 
pound slowly absorbed when admin- 
istered intramuscularly, it became fea- 
sible to employ a method of prophylaxis 
which was not dependent on daily 
cooperation by the patient*. 

The control of epidemics of strep- 
tococcal infections in large population 
groups presents a somewhat different 
problem than the prevention of these 
infections in rheumatic subjects. Dur- 
ing World War II sulfonamides were 
widely employed in military organ- 
izations, and although such medication 


*This investigation was conducted under the sponsorship of the Commission on Acute Res- 
piratory Diseases and the Commission on Streptococcal Diseases, Armed Forces Epidemiologi- 
cal Board, and supported by the Offices of The Surgeons General, Departments of the Army 
and Air Force, Washington, D. C. 
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166 CHANCEY 
initially controlled epidemics, sulfona- 
mide resistant streptococci soon ap- 
peared’. The daily administration of 
sulfadiazine results in a sharp decrease 
in the number of infections, but the 
rates return to epidemic levels soon 
after the drug is discontinued®. Penicil- 
lin, in contrast to the bacteriostatic 
effect of sulfonamides, exerts a bacter- 
icidal action against group A strepto- 
cocci, and epidemics caused by 
resistant organisms have not been 
described. Thus, on a theoretical basis 
penicillin should be superior to the 
sulfonamides for the control of epi- 
demics. The oral administration of 
adequate amounts of penicillin for at 
least 10 days not only protects individ- 
uals from new infections during the 
period of prophylaxis, but also eradi- 
cates group A streptococci from the 
oropharynx of most carriers?®. Recently, 
preliminary studies have shown that 
a single injection of benzathine penicil- 
lin will likewise eradicate group A 
streptococci and protect the individual 
from acquiring new infections for sev- 
eral weeks 11°, Although penicillin has 
been employed for routine use in the 
control of epidemics and for the pre- 
vention of streptococcal infections, 
further data are required as to the rela- 
tive merits of administration by the 
oral and parenteral routes. The present 
study was designed to compare the 
prophylactic value of oral and benza- 
thine penicillin and to determine the 
incidence of toxic manifestations caused 
by each drug. 


Methods. The study was conducted in 
April, 1954, at 2 military bases. The subjects 
were young adult airmen. All individuals in 
certain squadrons who were to remain on 
the base for at least 6 weeks were selected 
for study. Each man was questioned in detail 
concerning previous medication with pen- 
icillin and those airmen who had experienced 
toxic reactions were excluded and_ given 


placebo medication. At each base, 3 different 
prophylactic regimens were evaluated. One 
group received 250,000 units of crystalline 
penicillin G potassium buffered with cal- 
cium carbonate orally twice daily, 30 to 60 
minutes before meals. This medication was 
administered for 10 days: under the super- 
vision of an officer. The other 2 groups re- 
ceived benzathine penicillin* in doses of 
600,000 or 1,200,000 units as a single intra- 
muscular injection. 

Cultures from the tonsils and oropharynx 
of each man were observed before prophy- 
laxis and again 21 days later, except in the 
oral penicillin study group at one military 
base where cultures were obtained 27 days 
after the institution of prophylaxis. Beta- 
hemolytic streptococci isolated from the cul- 
tures were identified serologically by standard 
techniques?. 

Each man was interrogated individually by 
a physician at weekly intervals for 4 weeks 
concerning pruritus, skin rashes and _ joint 
symptoms, and the skin above the waist was 
inspected for abnormalities. In addition, all 
men reporting to sick call because of skin 
rashes or joint pains were referred to the 
study physicians. 


Results. At the time the present study 
was instituted the streptococcal dis- 
ease rate was 3.7 per 1000 men per 
week. This low rate made it difficult to 
evaluate the effects of the 3 prophylac- 
tic regimens on the subsequent occur- 
rence of streptococcal respiratory infec- 
tions. In the men who did not receive 
prophylaxis the disease rates during the 
succeeding 6 weeks were 1.94, 1.94, 
1.54, 1.73, 2.13 and 2.07 per 1000 men 
per week, respectively. Assuming that 
the groups receiving prophylaxis should 
experience similar rates, one would ex- 
pect 10 men who received oral penicil- 
lin, 11 men who received 600,000 units 
of benzathine penicilln and 11 men who 
received 1,200,000 units of benzathine 
penicillin to be admitted to the hospital 
with streptococcal pharyngitis during 
this 6-week period. In actuality only 
5, 6 and none, respectively, were ad- 
mitted during this time. The first pa- 


*Supplied as Bicillin through the courtesy of Dr. Edward F. Roberts of Wyeth, Incorporated, 


Philadelphia. 
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tient admitted with a streptococcal in- 
fection from the group receiving oral 
penicillin became ill 14 days after the 
institution of prophylaxis; the first pa- 
tient who had received the small dose 
of benzathine _ penicillin developed 
pharyngitis 25 days after the injection. 
Four men from the oral penicillin group 
developed pharyngitis prior to the 
sixth week whereas only one man who 
received 600,000 units of benzathine 
penicillin developed a streptococcal in- 
fection before this time. Although the 
numbers are small, it appears that oral 
penicillin administered for 10 days pro- 
vided protection against streptococcal 


appeared to be equally effective in the 
climination of group A_ streptococci 
from carriers, but new acquisitions were 
somewhat more frequent in those men 
receiving oral penicillin. This latter dif- 
ference may be due to continued pro- 
tection against new aquisitions in the 
group of men receiving benzathine 
penicillin and the lack of such protec- 
tion after the oral medication was dis- 
continued on the tenth day. Another 
factor of possible importance is that 
most of the new acquisitions were ob- 
served at the base where the cultures 
were obtained 27 rather than 21 days 
after the institution of oral medication. 


TABLE 1.—THE EFFECT OF PENICILLIN ON ELIMINATION OF GROUP A 
STREPTOCOCCI AND THE ACQUISITION OF NEW STREPTOCOCCI 


Total 
Number 
of 
Type of Prophylaxis Men 
1,200,000 units Benzathine 
600,000 units Benzathine 
950 
Oral Penicillin . . . . . 845 


infections for a shorter period than a 
single injection of either dose of benza- 
thine penicillin. 

The effects of a single intramuscular 
injection of 1,200,000 and 600,000 units 
of benzathine penicillin and 10 days of 
oral penicillin on the elimination of 
group A streptococci in carriers and the 
acquisition of new types of streptococci 
are shown in Table 1. Of 71 men who 
harbored group A streptococci initially 
and received 1,200,000 units of benza- 
thine penicillin, no group A strepto- 
cocci were isolated 3 weeks later. One 
subject apparently acquired group A 
streptococci after he had received the 
large dose of benzathine penicillin. 

Ten days of oral penicillin and 
600,000 units of benzathine penicillin 


Group A Streptococci Isolated 
at Follow-up 


Group 
Positive Positive Initially 
Strepto- Initially, Initially, Negative, 
cocci Same Different Positive 
Isolated Type at Type at at 
Initially Follow-up Follow-up Follow-up 
71 0 0 1 
69 3 2 1 
71 2 6 5 


The occurrence of urticaria, angio- 
neurotic edema, joint symptoms and 
other skin rashes in the 3 population 
groups during the 4-week period of 
cbservation is recorded in Table 2. 
There were no significant differences in 
the occurrence of these various abnor- 
malities between the 2 military bases. 
Urticarial types of skin reactions oc- 
curred 3 times more frequently in those 
receiving the large dose of depot pen- 
icillin than in those receiving 600,000 
units of benzathine penicillin. Likewise 
such reactions appeared somewhat 
more frequently in the group receiving 
600,000 units of benzathine penicillin 
than in those receiving oral penicillin. 
In a group of 308 subjects receiving 
placebos and examined at weekly in- 
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tervals, only 2 examples of urticaria 
were observed. 

Joint manifestations without urticaria 
or angioneurotic edema were observed 
in 1.15%, 0.63% and 0.24% of the men 
who received 1,200,000 units of benza- 
thine penicillin, 600,000 units of benza- 
thine penicillin and oral penicillin, re- 
spectively. The ratio of such manifesta- 
tions among the 3 groups was the same 
as was the relative occurrence of urti- 
caria, thus it would appear likely that 
some of these joint manifestations were 
due to the medication. However, such 
joint manifestations were also observed 
in approximately 2% of 308 placebo 
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third and fourth weeks, respectively. 
All those patients developing urticaria 
during the fourth week had received 
1,200,000 units of benzathine penicillin. 
Likewise, the patients with joint symp- 
toms without urticarial lesions exhibit- 
ed a similar pattern of onsets in rela- 
tion to the time after medication. 

In the entire group of 2,755 airmen 
who received penicillin and were ob- 
served for 4 weeks, 14 developed toxic 
manifestations considered sufficiently 
severe to. require hospitalization. Of 
this group 11 had received 1,200,000 
units of benzathine penicillin, two 
600,000 units and one oral penicillin. 


TABLE 2.—THE OCCURRENCE OF SKIN RASHES AND JOINT SYMPTOMS 
IN PATIENTS RECEIVING PENICILLIN 
Study Groups 
Benzathine Penicillin 
1,200,000 units 600,000 units Oral Penicillin 
Manifestation No. No. % No. % 
Urticaria or Angioneurotic 
39 4.06 14 1.47 7 0.83 
Joint Symptoms or Signs without 
Urticaria or Angioneurotic Edema 11 1.15 6 0.63 Q 0.24 
Other Skin 
11 1.15 11 1.16 11 1.30 


treated subjects. In addition, objective 
or subjective joint abnormalities occur- 
red in 27% of those individuals who de- 
veloped 


edema. 


urticaria or angioneurotic 
y of skin rashes, other than 
r angioneurotic edema, were 
n all 3 groups and the inci- 
not vary with the form of 
. Since similar rashes were 
n approximately 3% of the 
»o treated subjects, these ab- 
were probably due to 

r than the penicillin. 
carial lesions occurred soon 
institution of prophylaxis. 
reactions, 14, 38, 5 and 3 
ved during the first, second, 


Eight of the 14 patients were treated 
with cortisone or ACTH because of the 
severity of symptoms.’ Twelve patients 
were able to resume their normal ac- 
tivities within one week after therapy 
was instituted. Two patients developed 
a recurrence of symptoms after therapy 
was discontinued which necessitated 
hospitalization for several more days. 
The remainder of the urticarial reac- 
tions were mild and did not require 
more than symptomatic therapy. Many 
patients presented only localized le- 
sions, but in 39 the hives were general- 
ized and occasionally accompanied by 
edema of the face, hands and feet. An- 
gioneurotic edema without urticaria 
was observed in 5 patients. 
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Discussion. The methods employed 
for the prophylaxis of streptococcal in- 
fections differ in rheumatic patients and 
in closed population groups experienc- 
ing epidemics. The patient who has 
had rheumatic fever is frequently ex- 
posed to carriers of group A strepto- 
cocci and thus requires continuous med- 
ication to insure adequate protection 
from such infections. In population 
groups sach as military organizations, 
the source of infection exists in human 
carriers present within the group. If 
penicillin is administered to the entire 
group so that the human reservoir of 
the infection is eliminated, the epidemic 
will be curtailed and will not resume 
unless new infections are introduced 
from outside sources. In such a group, 
short-term prophylaxis with penicillin 
should be sufficient to control the epi- 
demic, providing that the streptococcus 
is eradicated from the carrier popula- 
tion. 

In selecting a penicillin preparation 
for mass prophylaxis one should con- 
sider the duration of protection as well 
as the efficacy in eradicating the strep- 
tococcal carrier state. Since the admin- 
istration of penicillin to all airmen 
would greatly reduce the streptococcal 
carrier rates and remove the source of 
the infection, only a small portion of 
the men in the present study received 
prophylaxis. By remaining in contact 
with carriers, it seemed probable that 
some of the men who received prophy- 
laxis would acquire streptococcal infec- 
tions soon after the protective effects of 
the drug had been dissipated. Thus an 
indication of the duration of protection 
could be obtained. 

Since the streptococcal disease rates 
were low, it is impossible to determine 
accurately the duration of protection 
afforded by the various prophylactic 
regimens. Oral penicillin administered 
twice daily prevented infections during 
the period of administration. As antici- 
pated protection in this group was 
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maintained only during the period of 
prophylaxis. In contrast, the first strep- 
tococcal illness did not develop after 
an injection of 600,000 units of benza- 
thine penicillin until 25 days later and 
no such infections occurred in the 6 
weeks of observation of the group re- 
ceiving 1,200,000 units of benzathine 
penicillin. 

Benzathine penicillin in doses of 
1,200,000 units provided almost com- 
plete protection against acquisition 
of streptococci during the ensuing 3 
weeks whereas a small number of men 
receiving oral penicillin and 600,000 
units of benzathine penicillin acquired 
new types of streptococci. This further 
supports the supposition that the dura- 
tion of protection was greater in the 
men receiving the large dose of benza- 
thine penicillin. All 3 prophylactic 
regimens were effective in eradicating 
the streptococcus from carriers with a 
large dose of benzathine penicillin 
somewhat more effective in this regard. 

The diagnosis of penicillin reactions 
presents many difficulties. A multitude 
of skin rashes. joint manifestations, and 
various syndromes are supposedly 
caused by penicillin, but there is no 
specific test which is diagnostic. Only 
by including a control group is it pos- 
sible to determine the relationship of 
various abnormalities to the medication. 
The most common complaints that have 
been ascribed to penicillin are urticaria 
and angioneurotic edema. Similarly, in 
the present study, these were the most 
commonly observed abnormalities, and 
since only 2 such instances occurred in 
the placebo treated group, it would 
seem that most, if not all, cases of 
urticaria and angioneurotic edema were 
due to the penicillin. Joint :nanifesta- 
tions occurring without urticaria are 
difficult to interpret as to etiology. In 
the present study, the placebo treated 
group exhibited a higher incidence of 
joint complaints than did any of the 
treatment groups; however, most of 


these were individuals who had pre- 
viously experienced allergic phenom- 
ena. Since the relative frequency of 
joint manifestations among the 3 treat- 
ment groups was similar to the relative 
frequency of urticaria in the 3 groups, it 
would seem that these complaints were 
due to the drug. Skin rashes other than 
the aforementioned were undoubtedly 
due to other causes since they occurred 
with equal frequency in the 3 groups 
receiving penicillin and occurred in a 
high percentage of the placebo treated 
patients. Therefore, it would appear 
reasonable to classify those individuals 
who developed urticaria and angio- 
neurotic edema as having definite reac- 
tions; those with joint manifestations 
alone as having possible reactions; and 
the other skin rashes as being not re- 
lated to penicillin. 

Using these criteria, it is apparent 
that benzathine penicillin in single 
doses of 1,200,000 units was responsible 
for a significantly higher incidence of 
untoward reactions than either oral 
penicillin or the smaller dose of benza- 
thine penicillin. Furthermore, benza- 
thine penicillin in single doses of 
600,000 units resulted in more reactions 
than oral penicillin. Considering those 
individuals with definite and possible 
reactions together, the incidence of un- 
toward reactions with 1,200,000 units of 
benzathine penicillin, 600,000 units of 
benzathine penicillin, and oral penicil- 
lin was 5.21%, 2.10%, and 1.07%, respec- 
uvely, or a ratio of 5:2:1. 

The results of the present study are 
in accord with the clinical impression 
that repository forms of penicillin are 
responsible for a high incidence of un- 
toward reactions. It would appear that 
this high reaction rate is a direct func- 
tion of the total dose of the drug and 
perhaps of the length of time that pen- 
icillin is in contact with the tissues. 
Detailed information failed to reveal 
any correlation between the incidence 
of reactions and previous experience 
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with penicillin. Of those individuals 
who developed reactions, 18% denied 
ever having had penicillin in the past 
which was not significantly different 
from the percentage of men in the en- 
tire group who had not had prior ex- 
perience with this drug. 

Most reports have indicated that the 
incidence of untoward reactions fol- 
lowing the administration of benza- 
thine penicillin is approximately 1%*:%7)*. 
The discrepancy between these results 
and those of the present study are not 
readily apparent, but may possibly be 
due to several factors. The population 
in some instances has consisted pri- 
marily of children* who probably had 
less experience with penicillin than the 
present population. In other reports, 
the subjects were not studied primarily 
with interest in untoward reactions so 
that many transitory skin rashes and 
joint symptoms probably were not dis- 
covered. In the present study, weekly 
interrogation and examination was 
directed towards such reactions and 
thus many mild symptoms were 
elicited. When one considers only the 
severe reactions in the present study, 
the incidence of reactions in all 3 
groups was considerably less than 1%. 

Providing mass penicillin prophylaxis 
for institutional and military popula- 
tions may impose many administrative 
burdens. When an oral preparation is 
used, the group must be required to 
take the drug at least twice daily to 
eradicate the streptococcus from car- 
riers'®, To maintain prophylaxis, it is 
necessary to monitor the administra- 
tion of the drug and not depend upon 
the integrity of the individuals con- 
cerned. Such a system may involve val- 
uable personnel in checking rosters, 
administering the drug and _ locating 
delinquents. Such difficulties would be 
encountered daily as long as prophy- 
laxis is maintained. With benzathine 
penicillin, the initial task would be the 
same, but since the period of protec- 


tion with this preparation is perhaps 
several weeks, the administration of 
this drug would entail considerably 
less difficulty than daily oral medica- 
tion. 

From the data obtained in this study 
it appears that benzathine penicillin 
may be a valuable agent for prophy- 
laxis against streptococcal infections. 
Prophylaxis with benzathine penicillin 
entails relatively few administrative de- 
tails as compared to oral penicillin 
since it is not necessary to give the 
crug daily. The incidence of untoward 
reactions following 1,200,000 units of 
benzathine penicillin was excessive and 
would seemingly contraindicate its use 
in large population groups. The reac- 
tion rate following 600,000 units of ben- 
zathine penicillin was slightly higher 
than medication with oral penicillin, 
but this was counterbalanced by the 
ease of administration and longer dura- 
tion of protection provided by the 
former drug. Further studies are re- 
quired to determine the duration of 
protection provided by 600,000 units 
of benzathine penicillin and whether or 
not a single injection to all individuals 
in a closed population group is suffi- 
cient to eliminate the carriers. In addi- 
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tion, a smaller dose of benzathine peni- 
cillin should be studied in an attempt 
to reduce the number of reactions with- 
out decreasing the prophylactic effect 
appreciably. 

Summary. Benzathine penicillin was 
administered as a single intramuscular 
injection in doses of 1,200,000 and 
600,000 units to 960 and 950 young 
adult males respectively. Oral penicil- 
lin, in doses of 250,000 units twice 
daily, was given to 845 men for 10 days. 
Such prophylaxis resulted in a maxi- 
mum number of reactions of 5.21, 2.10 
and 1.07%, respectively. The majority 
of reactions were mild and were char- 
acterized by urticarial type of skin 
manifestations. 

All 3 prophylactic regimens were 
effective in eliminating the carrier state 
for group A streptococci, although the 
large dose of benzathine penicillin was 
somewhat more effective than oral pen- 
icillin or 600,000 units of benzathine 
penicillin. New acquisitions of group 
A streptococci occurred less frequently 
following 1,200,000 units of benzathine 
penicillin than following oral penicillin 
or 600,000 units of benzathine penicil- 
lin. 
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Tue following is the case report of 
a patient suffering from pulmonary 
blastomycosis who underwent a_ pul- 
monary resection for diagnostic and, 
incidentally, therapeutic purposes, who 
was subsequently treated with stil- 
bamidine. 

Pulmonary resection as a therapeutic 
procedure for systemic blastomycosis 
was first reported by Lowry and his 
group in 1951’. Since then, other re- 
ports have appeared concerning this 
particular form of diagnosis and ther- 
apy®!*, An interesting feature in these 
reports is that, in several instances, 
thoracotomy and resection were per- 
formed for a pulmonary lesion of unde- 
termined etiology which subsequently 
proved to be blastomycosis on micro- 
scopic examination of the resected lung 
tissue. 

The use of the aromatic diamidines 
in the treatment of certain mycotic in- 
fections was first suggested by the 
work of Elson in 1945. Schoenbach and 


Naval Hospital, Yokosuka, Japan ) 


his co-workers published a preliminary 
report in 1951 on the use of stilbami- 
dine in the treatment of systemic blasto- 
mycosis®, and this was followed by a 
more extensive report the following 
year’. Stilbamidine has also been re- 
ported in the treatment of cutaneous 
blastomycosis*, as well as in actin- 
mycosis®. More recently, other reports 
have appeared on the use of 2- 
hydroxystilbamidine in the treatment 
of American mucocutaneous leishmani- 
asis!! and of North American blastomy- 
cosis!18, 


Case Report. The _ was a corporal 
in the U. S. Marine Corps, aged 23 years, 
who was first admitted to the sick list at his 
own activity on 1 March 1954, with the his- 
tory of a cough productive of bloody sputa 
of 3 weeks’ duration. He was treated with 
penicillin and sulfadiazine for 8 days and 
followed with serial roentgenograms “of the 
chest. When no perceptible improvement was 
apparent after this therapeutic regimen, he 
was transferred to the U. S. Naval Hospital, 
Yokosuka, Japan, for further study and treat- 
ment on 8 March 1954. 


*The opinions expressed are those of the authors and are not to be construed as official or 
reflecting the views of the Navy Department or the Naval Service at large. 
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At the time of his admission to this hos- 
pital, he complained primarily of cough pro- 
ductive of blood-streaked sputum, associated 
with slight pain in the chest on the left side 
which did not increase with coughing or deep 
breathing. He lost approximately 10 pounds 
in weight in 3 weeks. There was no fever, 
chills, irritating cough or shortness of breath. 

Past history revealed that he was born and 
lived in Milwaukee, Wisconsin, and had spent 


Physical examination at the time of admis- 
sion was entirely negative except for a mild 
pallor, and medium, crackling, moist rales 
in the chest posteriorly, medial to the left 
scapula. 

Initial laboratory studies revealed a hemo- 
globin of 14 gm. % with 14,600 leukocytes, 
82% of which were neutrophils and 14% lym- 
phocytes, a normal erythrocyte sedimentation 
rate, a negative blood Kahn test, and a nor- 


Fig. 1—A roentgenogram of the chest taken 3 days after the onset of the illness 


(4 March 1954). 


several summer vacations working on nearby 
farms. Since his enlistment in 1948, he had 
traveled extensively inside and outside the 
United States, including both the East and 
West coasts of the United States, the Mediter- 
ranean littoral, Hawaii, Korea, and Japan. He 
arrived in Japan in August, 1953, and had 
been here since that time. His last previous 
roentgenogram of the chest in September, 
1952, was reported as normal. 


mal urinalysis. A roentgenogram of the chest 
revealed an infiltrative process in the left 
lower lobe, most pronounced in the apical 
segment (Fig. 1). Tuberculin skin tests using 
purified protein derivative in the 1st, 2nd, and 
a special 3rd strength were all negative, as 
was a skin test using coccidioidin in 1: 100 
dilution. Histoplasmin antigen for skin tests 
was not available at this hospital. 

During his hospitalization, the patient con- 
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tinued to expectorate one to two ounces of 
bright red, mucoid material at will, numerous 
direct smears and cultures of which were 
negative for specific bacteria including Myco- 
bacterium tuberculosis. 

His initial treatment on 9 March 1954 
consisted of rest in bed and 300,000 units of 
aqueous penicillin every 3 hours, and chlor- 
tetracyline (Aureomycin ), 500 mg., four times 
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basis of antibiotic sensitivity studies of sputum 
cultures of nonspecific bacteria which were 
reported from-time to time by the laboratory. 
Specific search for the Friedlander bacillus 
was negative. During this period, the patient 
continued to expectorate bloody sputum of 
the same glairy red, mucoid consistency, he 
continued to lose weight, and the roentgeno- 
grams of his chest remained essentially un- 


Fig. 2.—A roentgenogram of the chest taken after 5 weeks of intensive treatment with 
£ 
antibiotics. Little, if any, change was noted. 


daily was added on 11 March 1954. Serial 
roentgenograms of the chest showed little, 
if any, improvement on 16 March 1954. On 
that day, procaine penicillin, 600,000 units 
twice daily, was started in lieu of the aqueous 
preparation. Oxytetracycline (Terramycin 
500 mg. four times daily, was started in place 
of chlortetracycline on 27 March and con- 
tinued until 19 April 1954. The various anti- 
biotics described above were used on the 


changed (Fig. 2). He was otherwise asymp- 
tomatic and afebrile. 

On 18 March, bronchoscopy was performed 
and no significant abnormalities were ob- 
served. Washings and Papanicolaou smears 
were made from the left lingular bronchial 
orifice and left main stem bronchus. Smear 
and culture of the bronchial washings for 
bacteria and acid fast bacilli were negative, 
as was the Papanicolaou smear. 
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Because of the persistent loss of blood in 
small amounts, the patient was transfused 
with 500 cc. of whole blood on 29 March. 
On 9 April, a second bronchoscopic examina- 
tion was performed which again revealed an 
essentially normal bronchial tree. Bleeding 
was observed from the superior segment of 
the left lower lobe and there were mucoid 
secretions from the left side. Laboratory 
studies on the bronchial washings were again 
negative. 

It was decided to subject the patient to 
an exploratory thoracotomy because of the 
persistent nature of this lesion. On 18 April 
i954 a left lower lobectomy and a wedge 
resection of a portion of the left upper lobe 
was performed by one of us (T.L.L.) after 6 
days of preoperative streptomycin medication 
(1.0 gm. daily). 

The pathological findings were as follows: 
Grossly, the left lower lobe was found to be 
firm and noncrepitant in its upper two-thirds. 
On the lateral surface, the pleura showed a 
yellowish-white area approximately 5.0 cm. in 
diameter. The remainder of the pleura was 
thickened, and its external surface was dark 
red, with small areas of hemorrhage. The 
primary and secondary bronchioles contained 
a thick mucosanguineous material. The cut 
surface revealed numerous small yellow ab- 
scesses embedded in firm, noncrepitant lung 
tissue, and several larger abscesses with an 
average diameter of 3 mm. were present. The 
lower one-third of the lobe, as well as the 
portion of the upper lobe removed by wedge 
resection showed a similar but less severe 
process. 

Multiple microscopic sections through the 
resected specimen revealed numerous micro- 
abscesses containing the organisms of Blasto- 
myces dermatitidis (Fig. 3). These organisms 
were spherical, with a double-contoured highly 
refractive membrane, and contained in their 
centers a blue staining area (Fig. 4). They 
varied in size from 10 to 20 microns and show- 
ed occasional single budding. The micro- 
abscesses consisted of polymorphonuclear leu- 
kocytes surrounding a zone of epithelioid 
cells, peripheral to which were numerous 
plasma cells and eosinophils. An occasional 
Langhans-type giant cell was present. The 
intervening stroma showed fibrosis of the 
lung parenchyma with a heavy infiltrate of 
plasma cells, fat-filled macrophages, eosino- 
phils, and mast cells. In some areas the gran- 
ulomatous tissue had eroded bronchioles, to 
lie within the lumen. Sections through a 
portion of the left upper lobe showed a similar 
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and possibly earlier process than that de- 
scribed in the left lower lobe. 

Subsequent cultures obtained from the op- 
erative specimen, as well as one sputum cul- 
ture obtained on 14 April, prior to the opera- 
tion, showed Blastomyces dermatitidis. 

The patient tolerated the operative proced- 
ures very well. He received a total of 2500 
ce. of whole blood during and following the 
operation. His postoperative course was un- 
eventful, and a bone survey on 26 April 
showed no evidence of osseous involvement. 

A diet low in protein and purine content 
was prescribed, and after preliminary studies 
of renal and hepatic functions were obtained, 
intravenous stilbamidine isethionate was 
started on 27 April 1954.* 

Fifty milligrams of stilbamidine were dis- 
solved in 250 cc. of 5% glucose in distilled 
water and given the first 3 days of treatment. 
He received 100 mg. on 30 April and then 
150 mg. daily from 1 May to 13 May, a total 
of 2.2 gm. of stilbamidine. He had a mild 
immediate toxic reaction to the drug on 10 
May, manifested by nausea, vomiting, abdom- 
inal cramps, and tachycardia. This reaction 
lasted for approximately 30 minutes and sub- 
sided shortly after he was given atropine 
sulfate, 0.23 mg., and sodium luminal, 120 
mg., hypodermically. The stilbamidine was 
freshly prepared each morning and admin- 
istered in a darkened room with the infusion 
bottle covered with a paper sack. It was con- 
sidered that the infusion may have been ad- 
ministered too rapidly on the morning of the 
reaction. Usually, the rate of flow was ad- 
justed so that approximately 45 minutes were 
consumed in administering the drug. 

After a 3-week rest period on a regular 
diet, stilbamidine was started again on 9 
July with 50 mg. the first day, 100 mg. the 
second day, and 150 mg. thereafter every 
day until 23 June, for a total of 2.1 gm. of 
the drug. There were no immediate toxic 
symptoms noted during the second course of 
treatment. 

Observations for toxic signs of the drug 
revealed a trace of albuminuria which appear- 
ed during the first and second course of 
treatment on the 13th and 12th day respec- 
tively, which promptly disappeared 2 days 
after the drug was discontinued. Tests of 
liver function including serum bilirubin, brom- 
sulfalein retention, cephalin-cholesterol floccu- 
lation, and thymol turbidity remained normal. 
No change was observed in the hemogram, 
and in the total protein and albumin globulin 
ratio. 


*Supplied to us through the courtesy of the Wm. S. Merrell Company, Cincinnati, Ohio. 
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Fig. 3.—A typical microabscess with surrounding inflammatory reaction. Xx 100. 


Fig. 4.—Blastomyces dermatitidis organism from Fig. 3. x 960. 
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Renal concentration test (Fishberg) done 
on 1 July showed good concentration to a 
specific gravity of 1.028, but on 15 July was 
1.014. This returned to 1.026 on 28 July 
and remained at 1.028 on 6 August. Phenol- 
sulfonphthalein excretion test showed 55% of 
the dye excreted in one hour on 28 June, 45% 
on 1 July, 11% on 12 July, 60% on 28 July, 
20% on 9 August, and 38% on 12 August. Urea 
clearance and creatinine remained normal. 
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the bronchial washings failed to reveal blasto- 
mycetes on direct smear or culture. 

At the time of the patient’s transfer from 
the U. S. Naval Hospital in Yokosuka, Japan, 
to a Naval Hospital in the United States on 
25 August 1954, there was no evidence of 
trigemir.al neuropathy. 


Discussion. Since it is generally ac- 
-epted that Blastomyces dermatitidis 


= 


Fig. 5.—A roentgenogram of the chest taken 2 months after operation (23 July 1954). 


Serial roentgenograms of the chest revealed 
no appreciable change from the roentgeno- 
gram taken one week postoperatively. The 
last roentgenogram of his chest taken two 
months after surgery is shown in Fig. 5. 

Smears and cultures obtained from three 
gastric washings were reported negative for 
blastomycetes, as were urine cultures. Bron- 
choscopy on 11 August and examination of 


is found only in the United States and 
Canada*®, and because the patient was 
born and lived in an area highly en- 
demic for the organism®, it is reasonable 
to assume that he was infected before 
he arrived in Japan, and that the clin- 


ical signs became manifest only after 
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he had been here awhile. If this as- 
sumption is tenable, some insight is 
gained as to the incubation period of 
this disease before the clinical mani- 
festations become apparent. He had 
been in the state of Wisconsin for the 
last time on a 30-day leave in October, 
1952. Assuming, then, that a subclinical 
infection was not present at the time 
of the negative roentgenogram of b's 
chest in September, 1952, and that ex- 
posure to the organism in sufficient 
quantity to lead to the clinical disease 
occurred either in October, 1952, or 
subsequently at some time prior to 
August, 1953, at which time the patient 
left the United States, we can infer 
that a minimum of 7 months and 
maximum of 21 or more months en- 
sued before the clinical onset of the 
disease. The other alternative would be 
to postulate the unlikely possibility of 
a new endemic source of Blastomyces 
dermatitidis in the Far East. 


As is so often the case with pulmo- 
nary mycotic infections, the diagnosis 


remained in doubt until after thoracot- 
omy and resection were performed for 
an indeterminate pulmonary lesion. 
However, it is considered that the re- 
section was a therapeutic procedure in 
eliminating what was probably the pri- 
mary focus of the disease, and accord- 
ingly, greatly enhanced the patient's 
ultimate prognosis for a cure. 
Stilbamidine isethionate was used in 
spite of its known toxicity because of 
its availability to us in the Far East. 
Some of the immediate toxic effects of 
stilbamidine which include hypoten- 
sion, generalized formication, sweating, 
dyspnea, dizziness, nausea, epigastric 
discomfort, and vomiting'® were ob- 
served on one occasion during the 
courses of treatment. This was thought 
to be due to too rapid administration of 
the drug in this particular instance. 
Evidence of hepatic or renal toxicity 
following the use of stilbamidine in 
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man has not been observed except in 
those patients in whom a pre-existent 
renal lesion was present'®?*. Our pa- 
tient showed transient renal tubular 
damage, evidenced by a diminished 
renal concentration test of about 3 
weeks’ duration following the second 
course of the drug. The ability of his 
kidneys to excrete a normal amount of 
phenolsulfonphthalein dye was still im- 
paired 6 weeks after the completion of 
the second course of stilbamidine. 

The late toxic effect of stilbamidine 
is manifested as a unique dissociated 
neuropathy of the area of distribution 
of the trigeminal nerve, consisting of 
the loss of light touch sensation over 
this area with preservation of the sense 
of pressure and pain. Its onset is noted 
two to five months after the drug is 
given’®", The patient is said to com- 
plain of “woody” sensation in the 
involved area. This unique neuropathy 
is thought to be a direct toxic effect of 
the drug on the trigeminal nerve 
center®. The toxicity of the drug is en- 
hanced even on short exposure of the 
solution to sunlight'’. To date, our pa- 
tient has not offered any complaints 
suggestive of the onset of this neu- 
ropathy. 

Although the total amount of stil- 
bamidine necessary to effect a cure 
is not known, Schoenbach and his group 
have indicated that 4.5 to 6.0 gm. ad- 
ministered in two or three courses, 
might prove to be sufficient!®. Kunkel 
and his group* point out in their col- 
lective review that the mortality rate 
in their series of 36 cases of systemic 
blastomycosis was 23.3%. This was based 
on those cases in which follow-up 
studies of more than 2 years were 
available and in none of these cases 
were both stilbamidine and resection 
used together. They point out that the 
mortality rate of this disease, as re- 
ported almost universally prior to their 
study, may be higher than is actually 
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the case. Their surprisingly low mortal- 
ity rate may be attributable to: (1) 
their use of pulmonary resection in 
selected cases, (2) their use of stil- 
bamidine, (3) early diagnosis, and (4) 
a tendency for spontaneous healing of 
this disease, or a combination of these 
factors. The prognosis for cure in our 
patient thus seems to be very good, 
in view of the fact that his primary 
lesion was resected and he was given a 
total of 4.3 gm. of stilbamidine in two 
courses. A third course of treatment 
was contemplated, but a decision was 
made against it when the evidence for 
renal damage persisted following the 
second course of the drug. 

Summary. A report is presented of a 
case of pulmonary blastomycosis dis- 
covered in a serviceman in the Far 
East. 

The disease is presumed to have been 
contracted in the United States, be- 
coming clinically manifest only after 
he had been in the Far East for 7 
months. Indirect evidence leads one 


to conclude that the incubation period 
for the disease in this particular pa- 
tient was at least 7 months and at most 
21 or more months following exposure 
to the organism. 

The pulmonary lesion was resected 
for diagnostic and incidental thera- 
peutic purposes, and when the nature 
of the lesion became known, the pa- 
tient was treated with a total of 4.3 gm. 
of stilbamidine isethionate given in 
two courses. 

One episode of an immediate toxic 
reaction to stilbamidine was observed 
during the first course of treatment, 
presumably due to the too rapid ad- 
ministration of the drug. 

Evidence of renal tubular damage 
was noted in previously normal func- 
tioning kidneys following the second 
course of stilbamidine. 

To date, 3 months after the first 
course of the drug was completed, no 
evidence of trigeminal neuropathy has 


yet developed. 
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THE VARIED PATTERNS OF WATER AND SODIUM DIURESIS DURING 


CORTICOTROPIN (ACTH) THERAPY OF THE NEPHROTIC SYNDROME* 


By G. H. Hemorn, M.D. 
F. R. ScHemM, M.D. 


AND 


JOHN A. LayneE, M.D. 


(From the Metabolic Unit of the Montana Deaconess Hospital and Department of Medicine, 
Great Falls Clinic, Great Falls, Montana ) 


Diuresis induced by corticotropin 
(ACTH) or cortisone in patients with 
the nephrotic syndrome is unpre- 
dictable as to time of onset, pattern of 
water and sodium losses, and even as to 
whether it will occur. The purpose of 
this report is to present the varied pat- 
terns of diuresis obtained in 7 patients 
with the nephrotic syndrome in whom 
diuresis was induced. The complexity 
and variety of these patterns illustrate 
again the multiplicity of factors exert- 
ing an abnormal influence in this dis- 
ease state. 


Methods and Materials. Seven patients 
ranging in age from 4 to 28 years were 
treated with ACTH and were studied in 
metabolic detail. The diagnosis of the ne- 
phrotic syndrome was based on conventional 
criteria. Daily balance studies for sodium and 
potassium were performed on a_ metabolic 
unit having its own laboratory and diet 
kitchen. Urinary and plasma sodium were 
determined using the Beckman flame pho- 
tometer. The daily intake of various electro- 
lytes in the food actually ingested was 
calculated from the data of Bowes and 
Church*. Fecal and skin losses of sodium 
were estimated according to Arn and Reimer!. 
The daily weight of the patients in a fast- 
ing state was recorded on a scale sensitive to 
100 gm. The reader is referred to a previous 
publication for details of other studies rou- 
tinely performed on each patient?4. 

Estimated weight changes were calculated 
from daily sodium balance data. In our ex- 


perience estimations of extracellular fluid loss 
by sodium balance studies have given a closer 
approximation of actual weight loss than 
either thiocyanate or D,O space determina- 
tions?*. Estimated weight changes are cal- 
culated from the milliequivalents of sodium 
retained or eliminated each day. For example. 
it 150 mEq. of sodium are eliminated in one 
day and the plasma sodium concentration is 
150 mEq./L., one could assume a loss of | 
liter of edema-water containing 150 mEq. 
ot sodium. Extracellular fluid, be it 
plasma or edema fluid, has an almost uni- 
form concentration of electrolytes. One liter 
of water weighs one kilogram or 2.2 pounds. 
Therefore, in our example the patient would 
have an estimated weight loss of 2.2 pounds 
for that day. If the actual weight loss on this 
day was greater than estimated it would 
indicate a diuresis of water in excess of so- 
dium. The opposite also is true. Since the 
milliequivalents of sodium involved in raising 
or lowering plasma sodium concentrations dur- 
ing these periods of calculation were of small 
degree, they were not included in the above 
calculations. 


Results. Spontaneous diuresis (with- 
out the aid of mercurial diuretics) oc- 
curred in varied patterns of water and 
sodium excretion during and _ after 
ACTH administration. The patterns 
were unpredictable either by clinical or 
laboratory means in each patient. Spon- 
taneous diuresis of water in excess of 
sodium while receiving ACTH occurred 
in one patient (Fig. 3). Almost pro- 


®*This study was supported in part by grants from the National Heart Institute (H-150-C) 
of the National Institutes of Health, United States Public Health Service. 
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portionate amounts of water and so- 
dium were lost in another (Fig. 4). A 
third patient (Fig. 5) excreted sodium 
in excess of water during this period. 
Weight gain during ACTH therapy con- 
sisted of water retention in excess of the 


ACTH 
(3 days) 


After 
Figure 7. 


During 


ACTH 
(12 Doys) 


positive balance of sodium in 2 pa- 
tients (Figs. 1 and 2). 

Spontaneous diuresis following the 
cessation of ACTH occurred in 5 pa- 
tients. Sodium was excreted in excess 
of water in 3 of these patients (Figs. 3, 


Estimated 
Weight 
Changes 


| 


actual weight changes. 


Estimated weight changes were calculated from daily sodium balance data and compared with 


Figs. 1-7 are graphic representations of the varied patterns of sodium and water diuresis which occurred during and after 


ACTH therapy in 7 patients. 
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4, and 5). Proportionate amounts of 
water and sodium were lost in one pa- 
tient (Fig. 2) (that is, sodium in the 
urine was present in concentration 
similar to that of the plasma). Another 
(Fig. 1) lost some water in excess of 
sodium following hormone therapy ve 
lost large amounts of edema fluid (6.5 
lbs. in one day alone) following the 
onset of a scheduled menstrual period 
which began several days following her 
release from the hospital. 

The qualitative response of the kid- 
ney to mercurial diuretics is likewise 
altered during the administration of 
ACTH. It can be noted in Fig. 10 that 
mercurials cause a loss of water in 
amounts greater than sodium early in 
the course of administration of ACTH. 

disproportionately large amount of 
sodium is excreted later in the course 
of ACTH or after its discontinuance 
when mercurials are administered. A 
similar pattern was observed in 3 other 
patients who are not illustrated. 

Figure 1 is a graphic representation 
of a 28-year-old female who received 8 
mg. of ACTH intramuscularly every 6 
hours for 12 days. It can be seen that 
water was retained in excess of sodium 
during ACTH therapy. Marked water 
diuresis in excess of sodium occurred 
after the hormone was stopped. This 
was still more marked 6 days after the 
patient's discharge from the hospital 
when water diuresis occurred following 
the onset of menstruation (6.5 Ibs. 
weight loss in one day ). 

Figure 2 illustrates the course of a 
5-year-old male who received 6 mg. of 
ACTH intramuscularly every 6 hours 
for 12 days. Water was retained in ex- 
cess of sodium during hormone ther- 
apy. Proportionate amounts of water 
and sodium were lost following dis- 
continuance of ACTH. 

Figure 3 represents the course of 
an 11-year-old female who received 16 
mg. of ACTH intramuscularly every 6 
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hours for 11 days. Water diuresis oc- 
curred during hormone therapy where- 
as sodium was lost in excess of water 
after cessation of treatment. 

Figure 4 represents graphically the 
course of a 9-year-old female who was 
treated with 14 mg. of ACTH intramus- 
cularly every 6 hours. Diuresis began 
during treatment and consisted of al- 
most proportionate amounts of water 
and sodium. Here again proportionately 
more sodium was lost after treatment 
was discontinued. 

Figure 5 illustrates the findings in a 
4-year-old boy who received 6 mg. of 
ACTH intramuscularly every 6 hours. 
Sodium diuresis in marked excess of 
water occurred under the influence of 
ACTH. When treatment was stopped 
an approximately proportionate loss oc- 
curred but to a much less degree. A 
marked edema loss and diuresis occur- 
red a few days after the 6-day post- 
ACTH period recorded in this graph. 

Figure 6 represents the course of a 
5-year-old female who received 6 mg. 
of ACTH intramuscularly every 6 
hours. The period before hormone ther- 
apy is recorded to show the effect of 
paracentesis. Water and sodium were 
removed in proportionate amounts in 
the ascitic fluid, as would be expected. 
The patient was refractory to mer- 
curials prior to hormone therapy. Dur- 
ing ACTH therapy mercurials were 
administered and sodium in excess of 
water was lost (see Fig. 8). 

Figure 7 is the graphic representation 
of a 7-year-old male who received 12 
mg. of ACTH intramuscularly every 
6 hours. This patient had been refrac- 
tory to mercurial diuretics previously. 
Mercurials were given during ACTH 
administration ond almost proportion- 
ate amounts of water and sodium were 
lost. The qualitative effect of mercur- 
ial diuretics was also changed during 
hormone administration (see Figs. 9 


and 10). 


Fig 


VARIED PATTERNS OF WATER AND SODIUM DIURESIS 


100-4 


Urine 
(Meq.) 


2-4 


g 


ACTH 6ma. LM. 6 hours 


Dy |! 23 45 67 8 9 10 


Fig. 8—This graph illustrates the return in renal tubular sensitivity to mercurial diuretics 
during ACTH therapy, in a patient previously refractory to their use. 
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“ig. 9.—This graph also illustrates the return in renal tubular sensitivity to mercurial diuretics 


during ACTH therapy, in a patient who had previously been refactory to their use. 
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Figure 8 illustrates a return in renal 
tubular sensitivity to mercurial diuretics 
during ACTH therapy in a patient 
previously refractory to their use. Note 
the marked sodium diuresis that oc- 
curred with the final injection of mer- 
curial diuretic. This patient is also rep- 
resented in Fig. 6. In Fig. 9 a quanti- 
tative change of the effect of mercurial 
diuretics on the tubular cells can be 
noted during ACTH therapy. 
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eously during the period of hormone 
administration as well as after its dis- 
continuance’?° (Figs. 3, 4, and 5). 
Diuresis that occurred during ACTH 
administration began on the 5th or 6th 
day of therapy in our patients. To these 
previously observed patterns of diuretic 
response can be added the return of 
renal tubular “sensitivity” to mercurial 
diuretics during ACTH therapy (Figs. 


8 and 9). Changes in renal tubular en- 


ACTH 12 mg.i.M. q 6 hours 


Day | 3 


6 9 12 


Fig. 10.—This graph illustrates the qualitative change in mercurial diuretic effect which may 
occur during ACTH therapy. 


Figure 10 shows the qualitative dif- 
ference in response to mercurial diu- 
retics during ACTH administration. 
Early in the administration of this hor- 
mone water was lost in amounts dis- 
proportionately large to sodium. The 
cpposite occurred later during hormone 
therapy. This patient is also repre- 
sented in Figs. 7 and 9. 

Discussion. Diuresis induced by 
ACTH or cortisone usually occurs 
abruptly after the cessation of hor- 
mone therapy”?%1%.20 (Figs. 1 and 2). 
However, it may also occur spontan- 


zyme systems have been shown to occur 
during the administration of these hor- 
mones. The transfer of uric acid and 
phosphorus'* and the production of 
ammonia ions is increased!* when 
ACTH is administered. Also, the hor- 
mone by some unknown mechanism 
causes renal tubular enzyme systems to 
regain a lost response to mercurials. 
This phenomenon has also been ob- 
served by us in cardiac patients with 
refractory edema who received ACTH®. 

The observation that water balance 
and sodium balance in nephrotic pa- 
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tients are not necessarily correlated has 
been shown by Luetscher!*. That there 
is also no correlation or predictability 
of water and sodium balance in ne- 
phrotics during and after ACTH ther- 
apy has been demonstrated by our 
study. The mechanism of ACTH or 
cortisone induced diuresis is unsettled 
and disputed. The fact that nephrotic 
patients require much longer periods 
of time than do controls to excrete 
measured amounts of sodium is 
known**-*°, It is disputed whether this 
is a result of decreased glomerular fil- 
tration, increased tubular reabsorption 
of sodium, or both. Overactivity of the 
adrenal cortex in producing sodium- 
retaining products has been implicated 
by numerous 
creased amounts of antidiuretic sub- 
stances resembling posterior-pituitary 
substances have also been found in the 
urine and plasma of nephrotics?:7-11,19, 
The belief that ACTH and cortisone 
temporarily suppress the anterior and 
posterior pituitary during their admin- 
istration and thereby cause a decrease 
in secretion of antidiuretic substances 
has often been expressed??!219, Diu- 
resis may be induced by the inhibition 
of anti-diuretic hormone, but may also 
be induced by the increased concen- 
tration of adrenal corticosteroids dur- 
ing hormone therapy with their pro- 
found effects on the regulation of water 
balance’’. It is also felt by some that 
these hormones suppress antibody for- 
mation thereby breaking the chain of 
events in an antigen-antibody caused 
disease’. There is also evidence against 
this'®. Similarly, serum complement in- 
creases in patients who undergo an 
ACTH-induced diuresis". 

ACTH and adrenal corticosteroids 
have a direct effect on renal tubular 
cells. Some, and perhaps most of their 
beneficial effects may be ascribed to 
this direct action. Glomerular permea- 
bility to plasma proteins is reversed to- 


ward normal when ACTH is given™ 
The tubular transport of uric acid and 
phosphorus is increased'*. The pro- 
duction of ammonia by the tubular 
cells is also markedly increased'*. In 
addition, note the changing effects both 
quantitative and qualitative of mer- 
curial diuretics caused by ACTH ad- 
ministration in patients reported in this 
series, a change in all probability in- 
stituted by ACTH or associated adrenal 
cortical hormones in renal tubular en- 
zyme systems, the locus of mercurial 
action. Adrenal corticosteroids also 
exert a significant diuretic effect on 
the renal tubules!?. Hormonal effects 
on glomerular vasomotor function have 
likewise been recorded®; but, they have 
also been denied?!. 

Reduced to the most basic of con- 
cepts, water retention or excretion is 
primarily controlled by the anti-diuretic 
hormone from the posterior pituitary 
gland; and electrolyte balance is pri- 
marily under adrenal cor’ical control. 
It is certain that these 2 controlling 
influences interact and overlap. Other 
as yet unknown factors perhaps also 
play an important role. The varied pat- 
terns of water and sodium diuresis ob- 
tained during this study would suggest 
that ACTH corrects the abnormally 
increased influences of the antidiuretic 
and salt-retaining substances to varying 
degrees in each patient. It is of course 
also possible that the antidiuretic and 
salt retaining principles are active to 
varying degrees of intensity in each 
patient. 

The pathophysiology of the nephrotic 
syndrome is in all probability a compos- 
ite of numerous defects. The varied pat- 
terns of response to ACTH or cortisone 
would serve to emphasize this concept. 
The mechanism of the beneficial effects 
induced by these hormones also will 
probably be complex and involve more 
than one mechanism. 


Summary. 1. Seven patients with the 
nephrotic syndrome receiving ACTH 
were studied in metabolic detail. This 
study was concerned with the variety of 
responses as to water and sodium bal- 
ance obtained in these patients when 
they received this hormone. 

2. Estimated weight changes were 
calculated from daily sodium balance 
data. The amount of sodium retained 
or excreted each day was compared to 
the average plasma sodium level for 
that period. The approximate amount 
of water (and therefore weight) which 
should have been gained or lost during 
that day was calculated. This figure 
was then compared to actual weight 
change for the same period. 

3. Varied patterns of water and so- 
dium balance were obtained. Edema 
loss was usually greatest beginning 24 
hours after ACTH was discontinued. 
Sodium was lost in excess of water in 
most patients; however, proportionate 
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losses of water and sodium, as well as 
water in marked excess of sodium-were 
also noted in the post-ACTH period. 
Sport..cous edema loss during ACTH 
was another pattern observed. This 


usually began on the 5th or 6th day 


of therapy and consisted of either water - 


in excess of sodium or sodium in excess 
of water. Weight gain during hormone 
therapy was due more to water re- 
tention than to sodium retention. 

4, Renal tubular “sensitivity” to mer- 
curial diuretics can be regained during 
and following ACTH administration. 
This has received clinical application in 
cardiac patients as well as nephrotic 
patients. Likewise the qualitative re- 
sponse of the tubular cells to mercurials 
is altered during ACTH therapy. Water 
diuresis in excess of sodium occurred 
when mercurial diuretics were given 
early in the course of ACTH. The op- 
posite pattern occurred if given later 
in the course of hormonal therapy. 
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INCREASED SENSITIVITY TO SALT 


IN RATS PRETREATED WITH DESOXYCORTICOSTERONE 


By F. M. Sturtevant, Pu.D. 


AND 


Nancy Hansen, M.S. 


(From the Division of Biological Research, G. D. Searle & Co., Chicago 80, Illinois ) 


BrieF treatment of rats with desoxy- 
corticosterone acetate (DCA) and 
saline may result in temporary or sus- 
tained hypertensive cardiovascular dis- 
ease**, This report describes the tran- 
sient sensitivity to the pressor action of 
isotonic sodium chloride solution in rats 
with a re-established normotension fol- 


Method. ExPERIMENT 1. Twenty-four male 
Sprague-Dawley rats, 50 to 70 gm. body 
weight, were divided into 3 equal groups 
(Table 1) and offered 0.86% sodium chloride 
solution and Rockland Rat Diet ad libitum. 
Two of the groups (B and C) received sub- 
cutaneous injections of 15 mg. DCA in oil 
per kg. body weight on days 0, 2, 5, 7, and 9 
plus 7.5 mg./kg. on day 4, according to the 


TABLE 1.—EXPERIMENTAL OUTLINE 


Day of Experiment 


Group DCA NaCl W ater NaCl W ater NaCl 
A — 0-11 11-16 
B 0-9 0-11 11-16 
C 0-9 0-11 11-16 16—29 29-45 45-66 
D 0-9 0-11 11-23 23-69 69-97 
E 0-9 0-11 11-29 29-69 69-97 
F 0-9 0-11 11-36 36-69 69-97 


TABLE 2.—ORGAN WEIGHTS 


Duration and 


Group Treatment gm. gm. 
A 11 days, oil 172 1.38 
B 11 days, DCA 183 1.62 
C 44 days, DCA 382 2.82 
D 97 days, DCA 374 2.71 
E 97 days, DCA 383 2.64 
F 97 days, DCA 373 2.46 


lowing brief treatment with DCA. 
While it is known that normal rats 
develop a labile hypertension when 
offered hypertonic saline'*, isotonic 
(0.86%) saline alone is ineffective. It 
appears, however, that sodium chloride 
tolerance may be lowered in rats with 
a recent history of transient DCA- 
saline hypertension. 

(188) 


Body wt., Kidneys, 


Testes, Heart, Thymus, Adrenals, 
gm. mg. mg. mg. 
2.16 623 452 35 .6 
2.28 685 529 34.9 
3.64 1279 438 44.2 
3.30 1203 431 49 .6 
2.98 1277 439 51.8 
3.18 1160 434 45.8 


method of Green et al.4. The third group 
(A) received an equivalent amount of corn 
oil on the same days. Systolic blood pressures 
were periodically estimated without anes- 
thesia using the photoelectric tensometer’. 
On day 11, when the DCA-treated groups 
exhibited a significant degree of hypertension 
(Fig. 1), distilled water was substituted for 
saline in all groups. By day 16, all rats were 
normotensive. At this time, the oil-injected 
controls (A) and one of the DCA-treated 


(7 

Wi 

hy 
we 

no 

tre 

pr 

or 


up 
res 


es- 


Ips 
ion 
for 
ere 
ted 
ted 


SALT IN RATS PRETREATED WITH DESOXYCORTICOSTERONE 


groups (B) were sacrificed for organ weights 
(Table 2). The remaining DCA group (C) 
was again given saline to drink. By day 29, 
hypertension was re-established; the animals 
were replaced on water until day 45, when 
normotension was again achieved. Further 
treatment for 3 weeks with saline had no 
pressor effect. This group was sacrificed for 
organ weights (Table 2) on the 66th day. 


BLOOD ' DCA 
PRESSURE 


160- 


140- 


DRINKING 
FLUID 
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blood pressures of the two DCA-treated 
groups were significantly greater than those of 
the control group on days 7, 9, 11, and 14. 
There were no significant differences between 
the weights of the kidneys, testes, heart, 
thymus, or adrenals of the 2 short-term groups. 
The organ weights of the long-term group 
were not appreciably different from those ex- 
pected on the basis of the known allometry of 


No Cl 


4,0 


32 40 48 56 64 


DAYS 


Fig. 1——Temporal course of the blood pressure in 8 DCA-treated rats (Group C) on alternating 

regimens of 0.86% NaCl or distilled water. DCA dosage was 7.5 or 15.0 mg./kg: as indicated. 

Bars represent standard errors. Open and half-open circles represent significant (P<0.01 and 

P<0.05, respectively) differences from the mean blood pressure of a group of corn oil-injected 
rats (Group A) on the same regimen. (The latter group was sacrificed on day 16.) 


TABLE 3.—BLOOD PRESSURES IN EXPERIMENT 2 


Group D Group E Group F 
Day Fluid BP. Fluid B.P. Fluid B.P. 
0 NaCl 125 NaCl 123 NaCl 124 
8 = 138 = 140 “4 138 
1] H,O 143 H.O 148 145 
22 NaCl 126 128 131 
29 £4 134 NaCl 128 ” 125 
36 132 132 NaCl 141 
42 141 oy 136 137 
51 152 153 152 
58 141 144 152 
65 140 142 146 
69 H.O — H,O — H,O 
83 127 115 117 


In Fig. 1, the course of the mean blood male Sprague-Dawley rats under similar lab- 
pressures of only the long-term group (C) is oratory conditions. 
presented. The curve for the short-term DCA- EXPERIMENT 2. Twenty-four male Sprague- 


treated rats (B) was identical with that de- Dawley rats, 60 to 76 gm. body weight, were 


picted in Fig. 1 up to the time of sacrifice 
day 16). The oil-injected controls (A) main- 
ined a constant blood pressure averaging 
\27 mm. Hg (range 116 to 132) during the 
6 days of observation before sacrifice. The 


divided into 3 equal groups (Table 1) and 
offered saline and food ad libitum as above. 
All rats received DCA according to the sched- 
ule in Experiment 1. On day 11, when all 
rats exhibited a significant degree of hyper- 
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tension (Table 3), distilled water was sub- 
stituted for saline in all groups. By day 22, 
all rats were normotensive. At this time, 
group D was replaced on saline. Groups E 
and F continued on water until days 29 and 
36, respectively, when they were replaced 
on saline. Blood pressure rose and remained 
elevated in all groups until the saline was 
replaced by water on day 69. The rats were 
sacrificed on the 97th day. There were no 
significant differences between the organ 
weights of the different groups, nor did they 
differ appreciably from those of normal stock 
rats (Table 2). 

Discussion. The results in these 2 ex- 
periments were qualitatively similar: 
a short course of DCA-hypertension 
was reversed by withdrawal of the 
saline drinking fluid. When normoten- 
sion was achieved, the rats displayed 
an increased sensitivity to the pressor 
action of isotonic saline given subse- 
quently. This sensitivity was manifest 
from one to four weeks after the cessa- 
tion of the DCA-saline treatment. In 
one group (Fig. 1), an additional pe- 
riod of saline treatment begun 47 days 
after the last DCA injection failed to 
elevate the blood pressure, suggesting 
the loss of sensitivity to isotonic saline. 

There are several possible explana- 
tions for the temporarily increased sen- 
sitivity to saline in DCA-pretreated 


rats. First, it is possible that the ab- 
sorption of the DCA occurred slowly 
over a month’s time; as long as any 
DCA was being absorbed, the animals 
remained sensitive to the pressor effect 
of saline. Second, it is conceivable that 
DCA caused a prolonged aberration of 
the normal metabolic pathways for the 
handling of sodium and water which 
were only later corrected or circum- 
vented. DCA-treatment may have initi- 
ally established a large positive balance 
of body sodium which was slowly re- 
versed while the animals were drinking 
distilled water. 

These studies lend support to the 
viewpoint that the experimental hyper- 
tension induced by DCA is merely an 
accelerated form of the disease pro- 
duced by high salt intake alone; that 
the elevation of blood pressure is a 
consequence of some more fundamental 
disturbance in the regulation of electro- 
lyte distribution and excretion. 

Summary. In rats with a recent 
history of transient desoxycorticoster- 
one-saline hypertension, there is a 
temporarily increased sensitivity to the 
hypertensive action of isotonic sodium 
chloride solution as drinking fluid. 
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FAILURE OF SKIN TESTING TO DETECT ANTIGEN-ANTIBODY 
PROPERTIES IN THE TISSUES OF RHEUMATOID ARTHRITIS 


By Joun Lanssury, M.D. 
CLINICAL PROFESSOR OF MEDICINE AND CHIEF OF THE ARTHRITIS CLINIC 


Greorcia E. ALLEN, M.D. 
TRAINEE, NATIONAL INSTITUTE OF ARTHRITIS AND METABOLIC DISEASES 


AND 


Frep B. Rocers, M.D. 
INSTRUCTOR IN MEDICINE AND 
TRAINEE, NATIONAL INSTITUTE OF ARTHRITIS AND METABOLIC DISEASES 


(From the Department of Medicine, Temple University School of Medicine, 
Philadelphia, Pennsylvania ) 


From a Clinical point of view, it is 
well recognized that rheumatoid arth- 
ritis may be precipitated by an acute 
infection. It may also be exacerbated 
by an intercurrent infection or by the 
parenteral administration of a vaccine. 
Since no continuing bacterial infection 
has been demonstrated in this disease, 
it is difficult to account for this influ- 
ence of bacterial antigens on it. 

Among many possible explanations 
offered is the hypothesis that the con- 
nective tissues, particularly those which 
compose the joints, may for some un- 
known reason have the power in cases 
of rheumatoid arthritis of. incorporating 
either bacterial antigens or sessile anti- 
bodies to such antigens on their sur- 
taces. 

If connective tissues are rendered 

antigenic in this way (or in any other 
way ) then a local reaction would be ex- 
pected when the immunity of the host 
is increased by a temporary invasion of 
bacteria having the same or a similar 
intigenic hapten. Similarly, if the con- 
nective tissues are the site of sessile 
ntibodies, the presence of circulating 
ntigen during an infection would be 
pected to produce a local inflamma- 
ry reaction. 


In a previous study! we demonstrated 
that rheumatoid serum precipitates tis- 
sue extracts about equally well whether 
the tissue source is from a normal or 
a rheumatoid patient. Conversely, nor- 
mal serum had no such effect. We be- 
lieve that this precipitation is probably 
not an antibody antigen effect, but is 
due rather to the nonspecific “precipi- 
tation enhancing factor” in the serum 
described by Wallis?. The present study 
was undertaken to determine whether 
skin testing might demonstrate the 
presence of antigenicity or immunity in 
rheumatoid tissues. 


Methods. Test extracts were prepared from 
1) joint fluid, 2) excised synovial tissue and 
3) a rheumatic nodule, obtained respectively 
from 3 typical cases of rheumatoid arthritis. 
In the case of the synovial fluid, 10 volumes 
of physiologic saline were added to the joint 
fluid and the solution filtered through a Selas 
candle filter, the filtrate being subsequently 
cultured and found sterile. The synovial tis- 
sue and the rheumatic nodule were ground 
with mortar and pestle in ten times their re- 
spective volume of physiologic saline. The 
resulting suspension was centrifuged and the 
supernatant fluid filtered through a Selas filter 
and cultured to assure sterility. The E. coli 
suspension was prepared from a stock strain 
made free of culture medium by three wash- 
ings and suspended in a 1:1000 saline dilu- 
tion. Culture indicated sterility. Examination 
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of the various extracts and the bacterial sus- 
pension for total nitrogen content and car- 
bohydrate content indicated the following: 


Synovial fluid 
Rheumatoid nodule 
Synovial tissue 
E. coli suspension 


Control extracts were prepared from a stock 
culture of Escherichia coli and used in a 
saline dilution of 1 to 1000. The 3 test solu- 
tions and the one control solution were ad- 
ministered in doses of 0.05 cc. intradermally 
to 20 cases of typical rheumatoid arthritis and 
to 20 hospital patients who presented no 
rheumatic manifestations but were of com- 
parable age and sex distribution. (Separate 
syringes were used throughout for each ma- 
terial. ) 

Results. In neither the rheumatoid 
nor the control group was there any 
local reaction either early, delayed or 
eventual to the test extracts derived 
from joint fluid, joint synovium and 
rheumatoid nodule. In both rheuma- 
toid and control groups the E. coli ex- 
tract caused an equal, mild, erythema- 
tous skin reaction measuring from 2.5 to 
9 cm. in diameter which attained its 
maximum in 24 hours and slowly sub- 
sided thereafter. 

Comment. Skin testing, by means 
of intradermal injections, showed a 
normal positive response to a very small 
dose of E. coli extract, thus indicating 
an equal ability of the test and control 
groups to react to bacterial antigens. 


ACKNOWLEDGEMENT. We wish to thank Drs. 


1.80 mg. per 100 cc. total nitrogen 
1.12 mg. per 100 cc. total nitrogen 

21.0 mg. per 100 cc. total nitrogen 
Trace total nitrogen 
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No evidence, however, for the presence 
of sessile antibodies or antigens in rheu- 


0 carbohydrate 
0 carbohydrate 
Trace carbohydrate 
Trace carbohydrate 


matoid tissues was demonstrated by 
this technique. This negative finding 
further strengthens the hypothesis that 
those features of rheumatoid arthritis 
which suggest infection or chronic al- 
lergy, or both, may not be mediated 
by the standard serologic reactions 
which involve antigens and antibodies. 

Summary. The authors report on re- 
actions to intradermal injections of test 
material derived from joint fluid, joint 
synovium ..ud rheumatoid nodule of 
3 patients with typical rheumatoid mgd 
ritis. The three test materials and : 
control material derived from E. oe 
filtrate were administered to a series 
of 20 cases of rheumatoid arthritis and 
a series of 20 nonrheumatic control pa- 
tients. All cases gave a moderate re- 
sponse to the bacterial filtrate. None 
gave any local or systemic response to 
the filtrates of rheumatoid tissue. It 
is concluded that those features of rheu- 
matoid arthritis which suggest antigen- 
antibody reaction may lie in the field of 
some as yet unknown immune mechan- 
ism. 


T. G. Anderson and J]. H. Boutwell for technical 
assistance in testing and preparation of extracts. 
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THE EFFECTS OF CARBONIC ANHYDRASE INHIBITOR*® 


ON ARTERIAL BLOOD GASES IN CHRONIC PULMONARY EMPHYSEMA: 
A PRELIMINARY REPORT 


By Haroxtp A. Lyons, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE 


MOHAMED Nazi Zuupt1, M.D. 
ASSISTANT RESIDENT IN SURGERY 


AND 


Davip M. Kypp, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE 


(From the Department of Medicine, State University of New York, College of Medicine at 
New York City and Kings County Hospital, Brooklyn, New York) 


THERAPY of pulmonary emphysema 
is directed to effecting the greatest 
correction possible of the physiological 
abnormalities caused by the disorder. 
The latter may be of several types’. An 
elevated carbon dioxide concentration 
in the blood of some patients with pul- 
monary emphysema occurs, and _ this 
study reports the effect of a carbonic 
anhy drase inhibitor upon such hyper- 
capnia. After this study was started, an- 
other investigation of a similar nature 
on six patients’? was brought to our 
attention. > 

Nadell'* showed that when 2-acetylam- 
ino-1,3,4-thiodiazole-5-sulfonamide ( Di- 
amox) was administered to patients 
with respiratory acidosis a fall of 5 to 
10 mM per liter in the CO, content of 
the plasma associated with a fall of 0.1 
to 0.2 pH units during the first day 
following administration of the drug 
was effected. However, upon prolonged 
administration of Diamox, the longest 
period being 55 days, Nadell found that 
the arterial pH tended to return to the 
control values. In two patients. with 


respiratory acidosis the pH rose to 
normal levels after several weeks of 
administration of this drug. At the 
same time a 5 to 10 mM per liter de- 
crease in the arterial CO, content per- 
sisted. Drowsiness disappeared in 2 
patients and alertness was restored. One 
patient became drowsy after an eleva- 
tion of the concentration of CO», occur- 
red in the blood, despite the fact that 
the drug was continued. 


Methods. The patients, selected from the 
Medical Service, University Division, Kings 
County Hospital, all had clinical and radiolog- 
ical evidence of pulmonary emphysema: for 
example, dyspnea, increased chest volume, in- 
spiratory fixation, hyperresonance, prolonged 
expiration, widened rib s eo increased ra- 
diolucency and flattened diaphragms with 
poor mobility. Pulmonary function tests in 
these patients were characterized by increased 
residual volumes, increased residual volume- 
total lung capacity ratios (greater than 40% 
ratio, the mean being 55%), decreased maxi- 
mum breathing capacity, decreased air veloc- 
ity index, and a decrease in vital capacity with 
evidence of air trapping on the spirogram, 
and prolonged expiration. None of the patients 
had congestive heart failure or renal disease. 
No other therapy was administered during 


*The carbonic anhydrase inhibitor (Diamox) was supplied through the courtesy of Dr. James 


Gallagher of Lederle Laboratories Division, American Cyanimid Company, Pearl River, New 
York. 
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TABLE 1. 


Patient's Initials 


LYONS, ZUHDI, KYDD: 


CARBON DIOXIDE CONTENT 


Daily Dose of Diamox 


mg./kg. b.w. 


PRETREATMENT 


VALUES 
CO, mM./L. 
pCO, mm. Hg 
pH 
Na mEq./L. 
K mEgq./L. 

Cl mEgq./L. 


2 WEEKS AFTER 


TREATMENT 
CO, mM./L. 
pCO, mm. Hg 
pH 
Na mEq./L. 
K mEg./L. 

Cl mEq./L. 


tf WEEKS AFTER 
TREATMENT 

CO, mM./L. 

pCO, mm. Hg 


K mEq./L. 
Cl mEq./L. 


6 WEEKS AFTER 


TREATMENT 
CO, mM./L. 
pCO, mm. Hg 


K mEg./L. 
Cl mEq./L. 


8 WEEKS AFTER 


TREATMENT 
CO, mM./L. 
pCO, mm. Hg 
pH 
Na mEq./L. 
K mEgq./L. 

Cl mEq./L. 


Cex C.0.+ B.E.t 
8.3 8.3 
27.47 29.07 30.46 25.76 
51.54 60.14 56.7 45.45 
7 7.38 7.40* 7.42 
132.3 126.5 129.5 
4.0 4.5 4.6 
95.8 82.0 97.5 
22.96 24.44 27.99 19.27 
50.26 51.26** 53.1 44.6 
7.34 7.38 7.38* 7.32* 
132.0 134.0 124.5 
4.5 4.3 4.7 
106.6 97.8 97.3 
21.37 20.53 
43. 80** 45.96 
7.43* 7:3 
138.5 129.3 
3.5 4.8 
104.0 97.7 
20.56 20.98 20.53 
35.0** 47.19** 45.92 
7.44* 7.3 7.8 
130.5 132.0 
4.2 
105.4 95.7 
22.23 » 
a4. 5*** 34.92** 
7.48 
135.5 
4.0 
96.9 


ILLUSTRATES THE PATIENTS’ CHANGES IN ARTERIAL 


ALU. D.A. JW. LW 
9.0 7.6 9.0 8.5 11.3 
24.84 23.39 23.05 21.38 23.78 
92.5 44.67 44.2 38.99 33.6 
7.32 7.36 7.38 7.41 7.52 
23.18 19.37 19.45 
44.02** 46.99 38 .57 
7.38 7.26 
20.35 18.64 17.83 17.3 19.7 
47.76 38.99** 38.0** 36.86 44.6 
7.28 7.34 7.34 


+ Patients who had subjective improvement following Diamox therapy 

* Direct pH measurement anaerobically at 37° C. 
** Statistically significant lowering of pCO, 
*** These values are those obtained after one year of therapy 


TABLE 2 


pO, 
pCo, 
CO, Content 


ILLUSTRATES THE VALUES FOR THE METHODOLOGICAL ERROR 


Number of 


Determinations Mean Value 
42 72.23 mm. Hg 
52 46.46 mm. Hg 
56 22.17 mM./L. 


Methodological 
Error 

( 


7mm. Hg 
.7 mm. Hg 
).18 mM. 


Methodological 
Error as % of 
Mean Value 
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the entire period of Diamox administration. 
\fter a 10-day control period in all but one 
instance, studies were performed, and then 
the patients received 250 mg. of Diamox twice 
daily for varying but continuous periods as 
indicated in Table 1. Arterial CO. content, 
pCO: and pO: were measured directly5.18, 
Whenever indicated, pH was measured di- 
rectly, otherwise pH was calculated using 
the Singer-Hastings nomogram!6, Arterial 
blood was collected weekly for determination 
of the concentration of sodium, potassium, 
chloride and carbon dioxide during the con- 
trol and drug-administration periods!4. The 
methodological error was found to be 1.7 
mm. of mercury for arterial pO. and pCO. 
and 0.18 mM. per liter for arterial CO. con- 
tents (Table 2). Thus, in the analysis of 
the data, valid variations should be of a 
magnitude of 1.7 x 3 equals 5.1 mm. of 
mercury for arterial pO: and pCO: and of 
0.18 x 3 equals 0.54 mM per liter for CO, 
contents. Arterial pO. was determined, for it 
reflects the minor variations better than arter- 
ial oxygen saturation!. 


Results. Table 1 contains the values 
obtained in 9 patients with clinical, 


functional and radiographic evidence © 


of pulmonary emphysema. Before treat- 
ment the degree of CO: retention varies 
widely in these patients. 

The administration of 250 mg. of 
Diamox twice daily produces an effect 
on the arterial CO, content and pCO, 
at different intervals of time. The COs 
content dropped rather promptly in 
every instance irrespective of the initial 
CO. content and then remained low. 
However, arterial pCO. behaved dif- 
ferently. In 6 out of 9 patients, pCO, 
fell to significantly lower levels. The 
decrease may occur later than the de- 
crease in CO, content. In one patient, 
B.E., 8 weeks elapsed before this re- 
sult occurred. In 3 patients there was 
0 significant drop, and in one patient, 


.W., the arterial pCO, actually in- . 


reased. In one other patient, D.A., 
ie arterial pCO. increased at 8 weeks 
fter an initial fall. One patient, G.L., 
as continued to have a lower pCO, 
en after one year of continuous ad- 
instration, the arterial pCO, level 


ANHYDRASE INHIBITOR 


195 


is 34.5 mm. Hg and the CO, content 
21.3 mM per liter. 

Although the pH of 4 of the patients 
decreased initially, usually it remained 
rather constant throughout the whole 
period of administration. Generally the 
arterial pO. values increased during 
the same period. Changes in pCO, and 
pOz were not correlated. 

Table 3 presents data on ventilation, 
lung volumes, distribution and alveolar- 
arterial gradient and diffusion coeff- 
cient and pulmonary artery pressure 
and cardiac output obtained on a pa- 
tient, G.I., before and 6 weeks after 
receiving Diamox therapy. No consis- 
tent changes can be found in this data; 
similar results were obtained in 2 other 
patients. 

Of the patients studied, 4 had a 
pCO, value greater than 50 mm. Hg, 
and 3 showed a decrease following 
Diamox. These 3 were subjectively im- 
proved. Three patients had a pCO, 
value between 40 and 50 mm. Hg; all 
of these developed a significant de- 
crease in arterial pCO:; only one, how- 
ever, felt subjective improvement and 
one became worse. Two patients had 
pCO, values below 40 mm. Hg, and 
none of these improved subjectively; 
one, in fact, became worse. 

The alterations that occur in the 
electrolytes of the serum of patients 
with emphysema after the administra- 
tion of Diamox are variable. In 2 in- 
stances as the CO. content fell the 
concentration of chloride rose. In one 
of these patients an initial hyperna- 
tremia was abolished. In a third pa- 
tient as the CO. content fell the serum 
sodium concentration fell to an even 
lower value. In this instance only later 
did the concentrations of chloride and 
sodium in the serum increase to more 
normal values. In this latter instance the 
pH fell more strikingly than in either 
of the other 2 patients. 


Discussion. In pulmonary emphy- 
sema carbon dioxide retention results 
when the ventilatory capacity becomes 
inadequate, and compensatory hyper- 
ventilation is insufficient to maintain a 
normal alveolar CO. level. This sus- 
tained increase in the arterial pCO, 
is considered responsible for many of 
the clinical manifestations of pulmonary 


TABLE 3.—CARDIOPULMONARY STUDY OF PATIENT, ( 
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Attempts to correct 
this carbon dioxide retention may pos- 
sibly benefit the patient. 

Diamox inhibits the renal excretion 
of H+ with a resulting increase in ex- 
cretion of base and a decrease in the 
pH in the plasma?**.1°, A decrease in 
carbon dioxide content also occurs 
promptly, and there is a gradual de- 


I., WHICH IS 


REPRESENTATIVE OF OTHER PATIENTS SO STUDIED 


Maximum Breathing Capacity* (MBC) 


Actual 
Per cent of predic ted . 
Vital Capacity (VC) 
Actual 
Per cent of predic ted . 
Timed Vital Capacity* 
1 second 
2 seconds 
8 seconds 
Walking V entilation (W V) 


L./body surface area in m? 
Walking Index = 
MBC 
%MBC 
MBC-MV 


Air Velocity Index 


Breathing Reserve = «100. 


MBC 
Minute Ventilation (MV) 
L../body surface area in 
Respirations per minute 
Ventilatory Equivalent 


Re sidual Volume x 100 


Total Lung Volume 
Interpulmonary Mixing Indext 
Oxygen Consumption 
ec./min. STPD 
Alveolar arterial oxygen gradient 
mm. Hg 
Diffusion Coefficient 
ec./min./mm. Hg 


Oxygen Saturation—1 min. exercise test 


At rest 

After exercise. 
Arterial CO, Content . 
Pulmonary Artery 

CO, Content (Vol. ‘ 

Saturation 
Pulmonary Artery Pressure Mean 

mm. Hg 
Pulmonary Arterial 

mm. Hg 

Cardiac Output L./min. 


Before Diamox After Diamox 


63.2 44.88 
60% 
2950 2910 
17% 76% 
3 36 
62 63 
75 64 
10.3 12.35 
30% 14% 
80 97 
4.6 7.64 
15 17 
2.4 3.6 
D2 62 
4.7 2.37 
200 324 
41.41 37 . 83 
6.5 
90.7 898 
88 
57. 30 18.6 
60.3 17 
63% 64% 
25-30 22-35 
7 7 
8.63 8.6 


* Hans-Rudolph valve and Douglas bag for 30 seconds 
** Collin’s timed vital capacity apparatus 


tPer cent Ne in alveolar sample after 7 minutes of O, breathing 
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crease in the pCO, over a period of 
weeks. Although the symptoms of 
CO, retention have generally been 
ascribed to acidosis rather than to 
pCOs, in this series clearing of the mind 
and improvement in general well-being 
were noted in emphysematous patients 
in whom a significant decrease in ar- 
terial pCO, occurred followed the 
administration of Diamox. The effect 
following the prolonged administration 
is different from that after a single in- 
travenous dose as reported by Toma- 
shefski, Chinn and Clark’? and 
Carter*. Pulmonary function from the 
data obtained does not appear to be 
a factor in bringing about this decrease 
in pCOz, but a more sensitive measure- 
ment such as work of respirations might 
indicate actual alterations in pulmo- 
nary function not measured in the pres- 
ent study. Galdston® pointed out that 
the decrease in arterial pCO. depends 


on the availability of the proper pulmo- ' 


nary functions, yet this did not appear 
to be needed (Table 3). 

Usually the pH remains relatively 
constant. Our results are in keeping 
with those of Nadell'*, but perhaps be- 
cause we did not do daily determina- 
tions, we missed the early drop in the 
pH values and recorded on the values 
after an initial adjustment. 

Four patients reported clinical im- 
provement manifested by a loss of 
drowsiness, a feeling of well-being, im- 
provement of appetite and _ easier 
breathing. Whenever this clinical im- 
provement occurred it was always as- 
sociated with a significant drop in ar- 
terial pCOs. However, clinical 
improvement did not always appear 
when arterial pCO, decreased. The 
responses of the patient were all vol- 
unteered and never forced by direct 
questions. Furthermore, no _ patient 
knew he was receiving a drug different 
from the usual ones employed in 
emphysema. No other forms of therapy 
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were employed during the period of 
study. The one patient, G.I., who has 
continued to have a decreased arterial 
pCO, during the period of more than 
a year of continuous Diamox therapy 
reports that he feels better and he is 
able to do more than he has in several 
years. The alterations in electrolytes 
are as yet too few and too variable 
to warrant discussion. Additional in- 
vestigations into the movements of 
chloride and sodium are being con- 
ducted. 

Six additional patients who were not 
included in the study, 4 of whom were 
comatose initially, had elevations of 
arterial carbon dioxide contents above 
70 vols.%. All became alert, responsive 
and steadily improved after the admin- 
istration of Diamox. 

The varying pCO, found in patient 
D.A., during the administration of the 
drug cannot be explained. 

The mechanism of action is obscure. 
The storage reservoir of carbon dioxide 
should be increased greatly in pulmo- 
nary emphysema. Diamox by its action 
on carbonic anhydrase may be able to 
mobilize these stores, promoting this 
loss from the body, thus, over a pro- 
longed period actually cause a decrease 
in arterial pCO. without requiring 
other mechanisms. Respiratory quotient 
was not measured, and no other meas- 
ure of total CO, exchange was em- 
ployed. 

Summary. 1. The effect on the arter- 
ial blood gases caused by the adminis- 
tration twice daily of 250 mg. of 
Diamox in 9 patients with pulmonary 
emphysema has been studied. 

2. The most significant effect was the 
significant decrease in the arterial 
pCO, in 6 patients accompanied by 
symptomatic improvement in 4 patients. 

3. There was no correlation between 
arterial pCO, and pO2 responses to 
Diamox. 

4. No effect, even with clinical sub- 
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jective improvement could be noted on put or pulmonary ventilatory and res- 
pulmonary hemodynamics, cardiac out- piratory measurements. 
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In 1946, Eliason and _Welty’® re- 
ported three fatal cases of spontaneous 
rupture of the esophagus occurring in 
one year at the Hospital of the Uni- 
versity of Pennsylvania. They pointed 
out that the mortality in a previously 
reported series of patients was virtu- 
ally 100%. They predicted, however, 
that with earlier diagnosis and more 
widespread recognition of the disease, 
recoveries might be expected. This pre- 
diction has proved to be correct. During 
the past 8 years more than twenty in- 
stances of full recovery, treated by 
primary surgical repair, have been 
recorded24, and a number of im- 
portant articles dealing with this sub- 
ject have 
‘Two important points now 


appear to have become well establish- 
ed. One is that an early diagnosis can 
usually be made without much diffi- 
culty, even though the symptoms are 
very similar to those of other serious 
conditions which occur much more 
commonly. Failure to make an early 
diagnosis is due principally to lack of 
familiarity with the syndrome of rup- 
ture of the esophagus. The other point 
is that operative repair of the esopha- 
geal defect at the earliest possible mo- 
ment after rupture occurs offers the 
patient the best chance of survival. 

The first description of spontaneous 
rupture of the esophagus is said to 
be that by Boerhaave in 1724'*. An 
excellent review article was written on 
the subject by Fitz in 1877. A num- 
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ber of other important review articles 
have appeared 

Etiology. In this discussion we: are 
dealing with the instances of perfora- 
tion of the esophagus in which there 
is no apparent pre-existing disease of 
the esophagus and in which the use of 
endoscopic instruments or the swallow- 
ing of foreign bodies are not contribu- 
tory. 

There is now considerable doubt as 
to whether the term “spontaneous” 
should be used in describing perfora- 
tion of the esophagus. It is for this 
reason that quotation marks have been 
placed around this word in the title of 
this article. In virtually all of the re- 
corded cases, it appears likely that rup- 
ture was caused by a sudden rise in 
intraluminal pressure associated with 
vomiting, retching, or the ingestion of 
an unsually large amount of food and 
drink. Samson?’ has suggested using the 
word “post-emetic,” believing that it is 
a more accurate and descriptive term 
than “spontaneous.” Anderson*, how- 
ever, reported that three of his four 
patients did not vomit and that other 
patients described in the literature also 
did not vomit. It is questionable, 
therefore, whether the term “post- 
emetic” is sufficiently all-inclusive, al- 
though it is undoubtedly applicable to 
most of the patients. 

It is not entirely clear whether pre- 
existing disease of the esophageal wall 
plays an important role. Many of the 
patients have been chronic alcoholics, 
have had symptoms suggestive of pep- 
tic ulceration or have had an inade- 
quate food intake for one reason or 
another?’?, Some authors have assumed 
that these factors have caused weaken- 
ing of the esophageal wall. Wangen- 
steen*' believes that the acid-peptic 
factor is of primary importance and 
that we should “call this disease by 
its rightful name: acid-peptic perfor- 
ation of the esophagus.” Others have 


not been impressed with the pre- 
existing esophageal disease*. In a large 
percentage of all the reported cases 
the esophageal rent has had clean nor- 
mal appearing edges as if cut by a 
knife, and the remainder of the esopha- 
geal wall visible through the defect 
has had a normal appearance”’. 

In some instances there appears to 
be a rather clear-cut relationship be- 
tween intracranial lesions and the oc- 
currence of perforation of the esopha- 
gus. This subject has been discussed by 
Cushing"? and by Fincher and Swan- 
son", 

The mechanism of perforation has 
been studied experimentally. Mc- 
Kenzie?® demonstrated, in 1884, that 
the lower end of the esophagus is the 
weakest portion. He found that the 
pressure required to rupture the esoph- 
agus of adult cadavers varied from 5% 
to 11 pounds, the average being about 
7 pounds per square inch. Kinsella 
et al.*" studied the bursting pressure in 
fresh human cadavers. All of the per- 
forations were longitudinal in direction 
and occurred in the lower third of the 
esophagus, as has almost invariably 
been the case clinically. It seems likely 
on the basis of their observations that 
the pressure attained during retching 
and vomiting is at least as high as the 
pressure shown to cause rupture under 
experimental conditions. They also 
confirm the observation of Burt® that 
higher pressures are apparently _re- 
quired to rupture the esophagus . in 
children than in adults. 

Mosher*! carried out careful ana- 
tomic studies and demonstrated a num- 
ber of structural reasons which may 
help to explain why the esophagus is 
weakest at its lower end where rupture 
almost invariably occurs. It is not en- 
tirely clear why the perforation is usu- 
ally on the left posterolateral wall. 

Diagnosis. Spontaneous perforation 
of the esophagus usually occurs in men, 


th 
5 
we 
TI 
OI 
ce 
se 
st 
st 
Cé 
u 
tl 
ti 
te 
S 
t 
t 
€ 
i 
( 
\ 
( 
| 
\ 


PROGRESS OF MEDICAL SCIENCE 201 


the ratio of men to women being about 
5 to 1. The youngest reported patient 
was 2 years old’ and the oldest 75*+. 
The average age is about 45 to 50. The 
onset is characterized by pain which 
comes on suddenly and is of unusual 
severity. The pain is usually retro- 
sternal in location, and in most in- 
stances it is so diffuse that the patients 
cannot definitely say whether it is 
predominantly in the lower thorax or 
upper abdomen’®. The patient may state 
that he feels as if something has rup- 
tured’. In some patients the pain is 
more prominent posteriorly than an- 
teriorly. It may radiate to the inter- 
scapular area, to either lateral chest 
wall or to either shoulder. In the ma- 
jority of instances, the onset of the pain 
follows an episode of violent retching or 
vomiting although, as previously men- 
tioned, this is not invariably so. When 
the onset is not precipitated by vomit- 
ing, the patient has usually eaten an 
excessively large meal, his appetite be- 
ing whetted by alcohol. The vomitus 
often contains food mixed with blood, 
which may be bright red rather than 
dark brown in color’®, It is undoubtedly 
significant that the patient very soon 
becomes aware of the fact that he is 
gravely ill, and that he has become 
the victim of a major catastrophe. His 
pain is not satisfactorily relieved by 
opiates. It is characteristic that he goes 
into a state of collapse in a short period 
of time. 

The appearance of the patient when 
first seen will, of course, depend upon 
the amount of time which has elapsed 
since the perforation occurred. Even if 
the physician is summoned promptly, 
though, there is ample evidence of the 
severity of the illness. The patient is 
pale and weak, moaning because of the 
severe pain and often is lying on one 

ide with the knees drawn up. The 
‘ulse and respiratory rate are acceler- 
ted. There is considerable rigidity of 


the abdominal muscles above the um- 
bilicus?:!°. As time passes, the skin be- 
comes cold and clammy; the blood pres- 
sure drops, and cyanosis usually ap- 
pears. The above symptoms and signs 
are, of course, consistent with a diag- 
nosis of other conditions which cause 
severe sudden epigastric or substernal 
pain. There are two physical signs 
which are characteristic, however, and 
which almost invariably appear within 
a relatively short time. One is the pres- 
ence of subcutaneous emphysema, 
which may be felt first in the super- 
sternal notch or in either supraclavic- 
ular fossa. The other is hydrothorax or 
hydropneumothorax, usually on the 
left, sometimes on the right, and occa- 
sionally bilateral. 

Roentgen-ray examination is of great 
value in establishing the diagnosis. 


Films taken within a very short time 


after a perforation occurs will almost 
invariably show the presence of air in 
the tissue planes of the mediastinum. 
Within a short time a fluid level is 
demonstrable in the mediastinum, and 
it is soon possible to demonstrate the 
presence of a fluid or air-fluid level in 
one or both pleural cavities. The films 
should be taken in the upright position. 
One of the valuable roentgenographic 
findings is the absence of air beneath 
the diaphragm. In an occasional in- 
stance it is conceivable that the Roent- 
gen-ray signs listed above may not 
be sufficiently clear to establish the 
diagnosis, although this must be un- 
common. In any event, some authors 
have suggested administering iodized 
oil (not barium) by mouth in order to 
demonstrate that the oil promptly flows 
out of the esophagus into the medias- 
tinum and usually into the pleural 
cavity**, 

Aspiration of the pleural fluid may 
be helpful in establishing the diagnosis. 
The fluid is turbid and is found to con- 
tain food particles and hydrochloric 
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acid. It often has the characteristic ap- 
pearance and odor of vomitus. Water- 
man*® reported the aspiration of beer 
in 2 cases. 

The conditions which are of im- 
portance in the differential diagnosis 
are perforated peptic ulcer, gastric or 
duodenal, acute coronary thrombosis, 
acute pancreatitis, acute mesenteric 
thrombosis, dissecting aneurysm of the 
aorta, high intestinal obstruction, as in 
volvulus, strangulation of a portion of 
the intestinal tract in a diaphragmatic 
or other internal hernia and pneumo- 
thorax due to some other cause. Kin- 
sella, Morse and Hertzog*’ found that 
the correct diagnosis was made in less 
than 25% of the recorded cases before 
death. Perforation of a peptic ulcer has 
apparently caused more confusion than 
any other condition. Exploration of 
the upper abdomen has been per- 
formed in many cases, with negative 
38,43,44 as the 
fluid maa air apparently never gain ac- 
cess to the peritoneal cavity. 

The chief reason for delay in making 
the diagnosis or for an error in diag- 
nosis appears to be lack of familiarity 
with the syndrome of rupture of the 
esophagus. It is not a common condi- 
tion and is not seen with any degree 
of frequency by most physicians. If 
the possibility of perforation of the 
esophagus is considered in the differ- 
ential diagnosis of any of the other con- 
ditions mentioned above, the- correct 
diagnosis can usually be made without 
great difficulty and at an early stage. 
The features which lead to the correct 
diagnosis are severe substernal pain, 
prostration, vomiting, subcutaneous em- 
physema and _hydro-pneumothorax. 
These symptoms and signs are rarely, 
if ever, produced by any other condi- 
tion which might cause confusion ex- 
cept for strangulation of the stomach 
or colon by a diaphragmatic hernia, 
with perforation. The treatment, if this 


occurs, is the same in any event, 
namely, prompt thoractomy. 

Treatment. Perforation of the esoph- 
gus must now be regarded as one of 
the true surgical emergencies. Past ex- 
periences, recorded in the articles cited 
as references, have pointed up the fact 
that this is an extremely grave condi- 
tion. The mortalit~ with conservative 
management is nearly 100%*. The best 
chance for survival lies in early diag- 
nosis and surgical repair of the esopha- 
geal defect at the earliest possible mo- 
ment, preferably within 4 to 5 hours 
after rupture occurs. With each passing 
hour the patient’s condition deterio- 
rates, and his chances of withstanding 
a major operative procedure decline. 
In addition, the mediastinitis and em- 
pyema increase rapidly in severity, and 
this decreases the likelihood that su- 
tures will hold if esophageal repair is 
attempted. 

Since the rent in the esophagus is 
usually on the left posterolateral wall 
5 to 4 inches above the diaphragm, it 
is usually advantageous to open the 
left pleural cavity through the 7th left 
intercostal space, with the patient in 
the lateral position. After removing the 
fluid, food particles and fibrin which 
have accumulated in the left pleural 
cavity, the area of perforation in the 
mediastinal pleura and esophagus are 
readily identified. In the patients seen 
by us, the parietal and visceral pleura 
have been intensely inflamed. The 
mediastinum has contained | necrotic 
material, some of which was black. The 
edges of the esophageal defect have 
not appeared inflamed, however, nor 
has there been any visible abnormality 
of the portion of esophageal mucosa 
which is visible through the defect. 

The same suture technique is used 
as for an esophageal diverticulum, with 
mucosal and muscular suture-lines of 
chromic catgut or silk. Large drainage 
tubes are led out from the lower por- 
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tion of the pleural cavity and are con- 
nected to water-seal drainage bottles. 
Suction is applied. Prompt re-expansion 
of the lung and complete obliteration 
of the pleural space are essential in 
preventing empyema and a breakdown 
of the suture line. If the suture line 
does leak, this usually does not occur 
for several days, and the resultant fis- 
tula is more likely to heal fairly 
promptly if the pleural surfaces have 
become adherent over a wide area. 

When first seen, the patient is usually 
in a state of severe prostration, and 
signs of shock are present. All of the 
well-established methods for treating 
patients in shock should be utilized in 
preparing the patient for operation’*. In 
addition, he is usually dyspneic and 
cyanotic. Thoracentesis with removal of 
as much air and fluid as possible usu- 
ally brings rapid relief of the signs of 
respiratory insufficiency. Not  infre- 
quently it is necessary to tap the right 
pleural cavity as well as the left. Re- 
accumulation of a significant amount 
of air within the thorax during the in- 
duction of anesthesia must be kept in 
mind, and it may be necessary to re- 
peat the thoracentesis or to open the 
chest quickly to relieve pressure. 

If the patient is not seen until a 
full-blown purulent empyema has be- 
come established, it is probably futile 
to attempt to suture the esophageal 
defect. The empyema should be treat- 
ed in the usual way according to well 
established principles*®. Exudate and 
fibrin clots should be removed at an 
open drainage procedure and _ large 
tubes inserted. With the application of 
suction and obliteration of the em- 
pyema cavity, the fistula will eventually 
close in some instances. The empyema 
is apt to be more virulent than usual, 
however. Obliteration of the empyema 
cavity is somewhat more difficult than 
when a fistula is not present. The 
pleural surfaces are constantly bathed 


with saliva and gastric juice. Additional 
organisms are constantly coming down 
from the patient’s nasopharynx. In our 
experience this has been a most diffi- 
cult problem to manage. The patients 
become more rapidly depleted than 
with gastric or duodenal fistulae, prob- 
ably because of the large amount of 
protein lost from the infected pleural 
surfaces. In some instances in our ex- — 
perience the only way to alter the rapid 
down-hill course of the patient has 
been to exclude the fistula entirely. 
This has been done by dividing the 
stomach at its junction with the esopha- 
gus and suturing both ends. A gastros- 
tomy is utilized for feeding purposes. 
The saliva is diverted away from the 
fistula by dividing the esophagus in 
the neck, suturing the distal end, and 
bringing out the proximal end as an 
external cervical esophagostomy. After 
performing these procedures, an _at- 
tempt at reconstruction of the patient's 
own esophagus would present great 
difficulties even after complete elimin- 
ation of all of the infection. Construc- 
tion of a new esophagus, utilizing the 
patient's jejunum*, with the Roux-Y 
principle**, appears to be the most 
suitable solution. Whether it is neces- 
sary to remove the patient's own 
esophagus under such circumstances 
has net been established. Animal ex- 
periments suggest it may not be nec- 
essary". 

Summary. Considerable progress has 
been made in the management of 
“spontaneous” rupture of the esopha- 
gus during the past decade. The first 
successful instance of primary suture 
of the esophageal defect was reported 
in 1946. Prior to that time the mortal- 
ity was virtually 100%. Many other suc- 
cessful cases have now been recorded. 
Since it is essential to perform surgical 
repair as soon as possible after rupture 
occurs, if the suture line is to hold, 
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early diagnosis is the key to success. diagnosis and errors in diagnosis are 
The symptoms and signs are sufficiently nearly always due to lack of familiar- 
characteristic to make an early diag- ity with the syndrome of “spontaneous” 
nosis in nearly all instances. Delay in rupture of the esophagus. 
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ToxopLasmic chorioretinitis was dis- 
cussed in this section in August, 1944°°. 
At that time it was stated that “The 
rather recent discovery that the Toxo- 
plasma, a genus of highly organized 
protozoan parasite, can invade the tis- 
sues of the eye and cause destructive 
lesions of the choroid and retina has 
introduced further complexity into the 
etiologic study of chorioretinal dis- 
ease.” It was pointed out that the 
Toxoplasma had been proved to be 
the cause of certain cases of chorioretin- 
itis in infants and children who pre- 
sented also evidences of widespread 
cerebral damage and intracerebral cal- 
cification. It was noted that the moth- 
ers of these infants were asymptomatic 
but that the maternal serums con- 
tained antibodies capable of neutraliz- 
ing Toxoplasma, indicative of a latent 
or subclinical infection. It was sug- 
gested that it would be necessary in 
the future to investigate all cases of 
chorioretinitis in infants and young 
children for possible toxoplasmosis. It 
was stated that “The implied fact that 
adult infection by Toxoplasma must 


er 


occur suggests also the necessity of in- 
cluding tests for toxoplasmosis in the 
routine study of cases of chorioretinitis 
of obscure etiology.” 

At that time, the main evidence for 
the possible occurrence of toxoplasmic 
chorioretinitis in adults was found in 
reports by Sabin*!, by Vail**, and by 
Vail and associates**. It was noted that 
Sabin had stated that “Of a group of 
10 patients with ‘chorioretinitis of un- 
known etiology resembling that seen in 
congenital toxoplasmosis, 9 had posi- 
tive sera. These patients ranged in 
age from 8 years to 59 years.” Also 
Vail and associates** had reported, 
along with 5 cases of congenital toxo- 
plasmic chorioretinitis, one case in 
which they thought that the infection 
had been acquired in later life. Vail** 
stated that he had seen 3 other cases in 
which the disease probably was ac- 
quired. It was stated further*® that, be- 
cause this type of chorioretinitis lacks 
distinctive ophthalmoscopic diagnostic 
features and, therefore, diagnosis de- 
pends on the demonstration of neutral- 
izing antibodies against Toxoplasma in 


“The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of the 
University of Minnesota. 
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the blood serum, “Vail thinks that more 
studies are needed to prove the validity 
of this neutralization test. The test as at 
present performed seems to be of con- 
siderable difficulty. Perhaps more cases 
would be discovered if a more univer- 
sally applicable and, at the same time 
reliable laboratory test was devised.” 

In view of the continued interest in 
ocular toxoplasmosis, which has cen- 
tered recently on acquired disease in 
adults, and of the progress that has 
been made in serologic, pathologic and 
bacteriologic features of this disease, 
a further review of the subject appear- 
ed warranted. 

SEROLOGIC TESTS FOR TOXOPLASMOSIS. 
In 1950, Sabin®* stated that the neutral- 
ization test in the rabbit’s skin had 
proved to be unsatisfactory for a num- 
ber of reasons. Particularly, it was not 
possible by this technique to differen- 
tiate between the toxoplasmic ‘ ‘anti- 
body” in the serums of normal per- 
sons and that in the serum of a mother 
or a child proved to be infected. The 
test was qualitative only. He described 
the new cytoplasm-modifying “dye 
test” and pointed out that it was quan- 
titative. Animals infected  experi- 
mentally and human beings with 
proved recent toxoplasmosis showed 
antibodies in their serums in titers of 

1:1,000 to 1:16,000, while the serums 
of normal persons rarely showed anti- 
body activity in dilutions greater than 
1:64. This ‘cytoplasm- -modifying anti- 
body had been found to appear within 
3 to 5 days after experimental inocula- 
tion of animals with Toxoplasma and to 
reach peak titers in 10 to 21 days. He 
called attention also to an improved, 
quantitatively controlled complement 
fixation test. The complement-fixing 
antibody was found to appear later than 
the cytoplasm- modifying antibody and 
might still be absent 3 to 4 weeks after 
tabection. Sabin noted that both these 
antibodies might persist in high titers 


for months or years and that, therefore, 
high titers might not necessarily be 
indicative of active or persistent infec- 
tion. 

Sabin also discussed the skin test 
with Toxoplasma antigen; results of 
this test are considered to be positive 
when a delayed, tuberculin-type reac- 
tion appears. He concluded that this 
skin test was of no diagnostic value 
because negative results did not indi- 
cate absence of antibody and positive 
results did not differentiate between 
persons with low titers and those with 
highly significant titers. 

In 1951, Hogan" stated that he had 
abandoned the neutralization test em- 
ploying rabbits and that he considered 
the dye test utilizing methylene- blue 
to be the most satisfactory method 
for the laboratory diagnosis of toxo- 
plasmosis. He also thought that the 
toxoplasmin skin test was of doubtful 
reliability in diagnosis. 

CLINICALLY DIAGNOSED TOXOPLASMIC 
CHORIORETINITIS IN ADULTs. In 1946, 
Johnson** reported 15 cases of toxo- 
plasmic chorioretinitis first observed 
after childhood and probably due to 
an acquired infection. The ages of the 
patients ranged from 15 to 50 years. 
The diagnosis was based on the rab- 
bit antibody -neutralizing test. 

Hogan" stated, in 1951, that a posi- 
tive diagnosis of toxoplasmosis could 
be made on the basis of the clinical 
findings plus isolation of Toxoplasma 
from body fluids or observation of the 
parasites in tissue. A probable or pre- 
sumptive diagnosis might be made on 
the basis of the clinical findings plus 
serologic studies. He thought that it 
was not possible to make a diagnosis 
in congenital infections on the appear- 
ance of the lesions in the fundus. He 
stated that ocular changes were absent 
in the reported cases of toxoplasmosis 
acquired by adults; he concluded that 
toxoplasmosis had not been proved to 
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be the undoubted cause of uveitis in 
adults and that it was unlikely that 
many cases of uveitis in adults would 
be due to toxoplasmosis. 

Magnusson*® reported 7 cases of 
adult toxoplasmosis, in two of which 
the infection was acquired during work 
in a bacteriologic laboratory. One of the 
patients had acute chorioretinitis; sero- 
logic tests supported the diagnosis of 
toxoplasmosis. Also, Wising** described 
a 31-year-old woman who had lymph- 
adenopi ithy, fever and acute juxta- 
papillary chorioretinitis; the clinical 
diagnosis of toxoplasmosis. was con- 
firmed by strongly positive reactions in 
dye and complement fixation tests. 

Duke-Elder and associates® thought 
that proof of the existence of latent or 
subclinical toxoplasmosis in humans 
was demonstrated by the absence of 
clinical symptoms in the mothers of 
infants who had toxoplasmosis. How- 
ever, the fact that subsequent babies 
were normal argued against prolonged 
chronic infection. On the other hand, 
they noted that a case reported by Bohn 
and Koch? suggested that the organ- 
isms of toxoplasmosis may persist in 
the body in an active state for many 
years. Acute chorioretinitis developed 
in a woman at the age of 22, at which 
time results of dye tests were positive; 
the presence of cerebral calcification 
indicated congenital toxoplasmosis or 
an infection acquired in early child- 
hood. Campbell and Clifton* noted 
the persistence for many years of sub- 
acute toxoplasmosis in three members 
of a family and possibly in a fourth 
member. These persons had chronic 
meningo-encephalitis, chorioretinitis, 
rash, nerve deafness and eosinophilia. 

One of the cases reported by John- 
son** was that of a young woman in 
whom central choroiditis developed 
early in her first pregnancy and recur- 
red during each of two subsequent 
pregnancies. Neutralizing antibodies 


for Toxoplasma were present in signifi- 
cant titers. The author thought that 
pregnancy caused activation of clin- 
ically quiescent pseudocysts. Only the 
second pregnancy went to term; the 
baby was normal clinically but sero- 
logic studies were not made. 

Rieger*® made the diagnosis of tox- 
oplasmic chorioretinitis in 14 patients 
on the basis of ophthalmoscopic char- 
acteristics of the lesions and positive 
results of skin and serologic tests. He 
considered the dye test to be specific 
for Toxoplasma gondii, but was not 
convinced that negative results ruled 
out toxoplasmosis, particularly in old 
infections. 

Koke** reported the case of a 25-year- 
old woman who had lost vision in the 
left eye 2 weeks before the birth of a 
full-term infant. Six months later, the 
mother had a yellowish-gray mass in 
the left macula and the child had 
nystagmus, convergent strabismus, 
small corneas, dense, grayish-white 
masses filling the right vitreous and 
about two-thirds of the left vitreous 
chamber, and intracranial calcification 
consistent with toxoplasmosis. Seven 
years later the serums of the mother 
and child contained antibodies against 
Toxoplasma in titers of 1:256 and 1:64 
respectively, values which were re- 
garded as significant. 

Hudson! reported a case of unilat- 
eral active chorioretinitis that he 
thought was due to toxoplasmosis. The 
cytoplasm-modifying dye test showed a 
titer of 1:30, and results of the comple- 
ment fixation test were positive in a 
titer of 1:20. Under treatment with 
atropine, short-wave diathermy and 
cortisone, the lesion healed in 4 months 
with residual scar formation. One year 
later, the dye test showed a titer of 
1:800 and the complement fixation test 
a titer of 1:40. After another 4 months, 
the titer in the dye test was 1:80 and 
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that in the complement fixation test was 
1: 120. 

In all these cases, the diagnosis of 
ocular toxoplasmosis was presumptive, 
based on the results of serologic tests. 
In 1950, Sabin*? stated that serologic 
studies should be made in cases of 
acute chorioretinitis of unknown cause 
but he added, “For the present, how- 
ever, the ophthalmologist has good rea- 
son to consider toxoplasmosis only in 
the differential diagnosis of chorioretin- 
opathy of congenital origin.” He stated 
further that the incidence of positive 
results of the dye test in the general 
population increases abruptly in per- 
sons more than 20 years of age and may 
range from 30 to 80% in the older age 
groups. In Sabin’s words, “To the best 
of my knowledge, there is as yet no 
pathologic evidence that ocular lesions 
occur as a result of postnatal toxoplas- 
mic infection in man.” Hogan’ had 
suggested that an infected person might 
harbor parasites intracellularly in the 
tissues and have a chronic latent infec- 
tion; these organisms might then be 
liberated later and cause reactivation 
of the process. In Sabin’s*? opinion, 
however, there was no adequate evi- 
dence that pseudocysts in toxoplasmo- 
sis persist for many years in human 
beings or that, if they do, they can 
break down and cause any <« appreciable 
local reaction; he said, “There is no 
evidence that a healed chorioretinitis 
in an individual with an arrested con- 
genital toxoplasmic infection can light 
up and become an acute chorioretin- 
itis.” 

Opinions differ on these points. 
Jacobs** stated that there are sugges- 
tions that the pseudocysts in toxoplas- 
mosis may persist in humans for many 
years and that, in the uveal tract, their 
rupture may be responsible for chat 
oretinitis in adults without any history 
indicative of the time of infection. 
Frenkel!® found ocular involvement in 


experimentally induced toxoplasmosis 
in mice, hamsters and pigeons; ocular 
lesions occurred in 35% of cases of 
chronic toxoplasmosis in mice. He" 
stated that all observations favor the 
hypothesis that, after a usually asymp- 
tomatic acute stage of toxoplasmosis, 
retinal lesions result from rupture of 
cysts during the chronic stage of the 
disease. In experimentally produced 
toxoplasmosis in hamsters, active chori- 
oretinitis develops many months after 
subclinical infection. 

HISTOPATHOLOGIC DEMONSTRATION OF 
TOXOPLASMA IN ADULT CHORIORETINITIS. 
In April, 1952, in a preliminary report 
that aroused new interest in the prob- 
lem of adult ocular toxoplasmosis, 
Wilder*! announced that “Organisms 
having the morphologic characteristics 
of Toxoplasma, some appearing in pseu- 
docysts, have been identified in chorio- 
retinal lesions in 41 eyes removed from 
patients between the ages of 16 and 72 
years.” In papers published in August, 
1952, and in May, 1953, Wilder*?-4* de- 
scribed her findings in greater detail. 
She studied 58 adult eyes with strik- 
ingly similar pathologic lesions, namely, 
focal granulomatous involvement of the 
retina and choroid and often of the 
sclera also. The focal lesions showed 
a central zone of necrosis surrounded 
by epithelioid and plasma cells, lymph- 
ocytes, giant cells and occasional eosin- 
ophils. 

In 53 of the 58 eyes studied by 
Wilder, morphologically identical pro- 
tozoa were found in the necrotic zone 
of the retina, not in the epithelioid or 
giant cells. The protozoa were found 
both intracellularly and free in the ne- 
crotic retina and were seen in both 
round and crescentic forms, the latter 
frequently paired or arranged in 
rosettes. Cystoid structures also were 
seen in the necrotic retina. These were 
thought to be pseudocysts containing 
dead organisms. The parasites were 
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seen best in celloidin sections stained 
with hematoxylin and eosin; in paraf- 
fin sections it was difficult to disting- 
uish them from cellular debris. In size 
and shape they resembled Toxoplasma 
most closely. At the time of her report, 
serum had been obtained from only 3 
patients; positive results of dye tests 
were present in two in a titer of 1:64 
and in one in a titer of 1:256. Wilder‘? 
stated, “Whether or not one is willing, 
on a morphologic basis, to accept as 
Toxoplasma the protozoa described in 
this paper, there would seem to be no 
doubt that they are a not uncommon 
cause of chorioretinitis in adults or that 
chorioretinitis, so often regarded as 
tuberculous, is, in many instances, due 
to a protozoon. In the Registry of Oph- 
thalmic Pathology, among 131 eyes with 
the pathologic diagnosis of tuberculosis 
or possible tuberculosis, identical pro- 
tozoa have been demonstrated in 30, 
whereas in only 3 have tubercle bacilli 
been found, although all the suspected 
lesions have been subjected to acid-fast 
staining and careful search.” 
Duke-Elder and associates* reported 
the case of a man, aged 40, who gave 
a history of poor vision in the left eye 
since childhood and who was found to 
have acute recurrent granulomatous 
chorioretinitis. A provisional diagnosis 
of tuberculosis was made and treatment 
with tuberculin was instituted. Recur- 
rence 2 years later was followed in a 
year by dev elopment of secondary glau- 
coma, and the eye was enucleated. The 
histologic diagnosis was chronic granu- 
lomatous chorio- uveitis, probably tu- 
berculous. Nodular foci were noted 
in the pupillary margin of the iris and 
a granulomatous lesion with central 
necrosis was present in the choroid 
and retina on the temporal side of the 
optic disk. After publication of Wilder’s 
findings, the sections were re-examined 
and many crescentic structures mor- 
phologically indistinguishable from 
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Toxoplasma were found in the necrotic 
portion of the retina and choroid and 
in the nodular lesions in the iris. A few 
of the organisms were intracellular but 
typical pseudocysts were not found. 
Serologic tests were made 2 years after 
the last relapse. Results of the dye test 
were positive in dilutions up to 1:160; 
6 months later, the titer had dropped 
to 1:32. Results of the complement fix- 
ation test were positive in a dilution of 
1:2, and were negative 6 months later. 
The toxoplasmin skin test gave a 
strongly positive reaction. Cerebral cal- 
cification was not present. The authors 
commented that “The question whether 
this was a case of congenital infection 
or of infection acquired post-natally in 
childhood must, therefore, remain in 
doubt, but the evidence is in favor of 
a chronic infection remaining latent in 
the ocular tissues for many years and 
recrudescing to give rise to an acute 
chorioretinitis in middle age.” 
Duke-Elder and associates examined 
sections from 32 cases of granuloma- 
tous uveitis,:none of which, however, 
showed the localized type of necrotic 
lesion described by Wilder as typical of 
toxoplasmosis. In 17, a few structures 
were found resembling crescentic forms 
of Toxoplasma but which were prob- 
ably cellular or nuclear debris. They 
stated that “In view of the difficulty in 
interpreting suspicious structures in his- 
tological material, we feel that great 
caution should be exercised before 
labelling them as Toxoplasma. Before 
regarding the diagnosis as even prob- 
able, it is necessary, in our opinion, to 
have observed quite typical histological 
forms—crescents in pairs being partic- 
ularly significant—and to have demon- 
strated positive serological tests.” They 
recognized the possibility that accumu- 
lation of further data might confirm 
the possibility that toxoplasmosis is a 
not uncommon cause of chorioretinitis 
in adults but they thought that “Mean- 
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while it should be emphasized that 
there is as yet no certain evidence to 
show that the case here reported is 
other than a rarity.” 

With reference to the question 
whether or not chorioretinitis in chil- 
dren or adults may be due to post- 
natally acquired toxoplasmosis, Sabin** 
stated, in 1953, as follows: “Excluding 
individuals with a history suggestive of 
congenital infection, Feldman, Eichen- 
wald and Jacobs found no evidence of 
active or recent infection with toxo- 
plasma in more than 100 patients with 
active, acute or recurring chorioretin- 
itis tested by the new serologic meth- 
ods. . . . It has been suggested that 
toxoplasmic chorioretinitis in adults is 
not the result of an acute primary in- 
fection but is caused by rupture of tox- 
oplasma pseudocysts in the retina fol- 
lowed by a local reaction of hypersen- 
sitivity. This would assume that the 


primary postnatal localization of toxo- 
plasma in the eyes of children or adults 
is invariably asymptomatic. There is at 


the present time no evidence to support 
this hypothesis.” 

In Sabin’s*®* opinion, it had not yet 
been established that the parasites 
found by Wilder in human adult eyes 
actually belonged to the genus Toxo- 
plasma. He thought that an unknown 
organism could not be identified as 
Toxoplasma gondii on morphologic 
characteristics 

Smith* stated that, in his opinion, the 
presently used techniques for staining 
Toxopl: isma are unsatisfactory and are 
particularly unsuitable for identifica- 
tion of organisms in celloidin sections. 
He found that the Heidenhain iron and 
hematoxylin method colors the extra- 
cellular forms intensely and he thought 
that this method of staining might ‘be 
of value in study of granulomatous 
uveitis. 

PARASITOLOGIC IDENTIFICATION OF TOX- 
OPLASMA IN UVEITIS IN AN ADULT. Jacobs 


and associates*®.** recognized the 
that it would not be possible to estab- 
lish by serologic and 
studies alone the identity of the para- 
sites found by Wilder. In histopatho- 
logic examination of the enucleated e ye 
of a man, aged 30, who had had recur- 
rences of chovicectinitis for 8% years, 
they found a severe inflammatory reac- 
tion in the retina and uveal tract. A few 
pseudocysts containing spherical forms 
of Toxoplasma were present in the 
necrotic portions of the retina and an 
occasional one was seen in the adjacent 
choroid. The toxoplasmin skin test gave 
a strongly positive reaction. Results of 
the complement fixation test were nega- 
tive. Results of the dye test were posi- 
tive in a titer of 1:64 before enucleation 
of the eye; the titer increased to 1: 4,096 
within one week after enucleation but 
decreased in another week to 1:128. 
The macerated inner layers of the eye 
were inoculated into mice intracere- 
brally, into chick embryos and _ into 
roller tube cultures of chick-embryo 
and mouse-embryo tissues. Parasites 
were isolated that by serologic and 
cross-immunity tests were identified as 
Toxoplasma gondii. 

Jacobs and co-workers*® thought that 
this case definitely established adult 
ocular toxoplasmosis as a disease entity. 
The absence of cerebral calcification, 
the unilateral involvement and the ab- 
sence of symptoms until the age of 22 
made it unlikely that the infection was 
congenital, although a dye test on se- 
rum from the patient’s mother did show 
positive results in low titer. In the 
opinion of the authors, “The positive 
skin test prior to enucleation, the erratic 
dye test titers, and the consistently neg- 
ative complement fixation test found 
afterward rule out the possibility that 
by coincidence this was a case of re- 
cently acquired toxoplasmosis in which 
the antibodies were just being elabo- 
rated. .. . The fact that cases of granu- 
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lomatous uveitis suspected to be due to 
Toxoplasma are generally chronic in na- 
ture, and of long duration, suggests that 
ocular toxoplasmosis in adults becomes 
manifest long after the systemic mani- 
festations have disappeared and when 
antibody titers have descended to rela- 
tively low levels.” 

SEROLOGIC TESTS FOR TOXOPLASMOSIS 
CHORIORETINITIS IN ADULTS. Frenkel!” 
found a correlation between toxoplas- 
min skin-test reactions and uveitis in a 
small group of hospitalized patients; 
later, Frenkel and Friedlander re- 
ported the results of the cytoplasm- 
modifying dye test on the same pa- 
tients. T e ey found most of the antibody 
titers to be low and they postulated 
that the parasites could reside in the 
eye for long periods without stimulat- 
ing production of antibody. Wegmann 
and Gut*® did complement fixation, 
neutralization and dye tests on 20 
adult patients with iritis or choroiditis 
and found results of all three tests 


positive in only one patient; Scholtys- 
sek** found results of the dye test and 
the complement fixation test strongly 
positive in 12% of cases of chronic intra- 


ocular inflammation and likewise in 
12% of 162 controls. However, Busacca 
and associates* found the results of 
complement fixation and toxoplasmin 
skin tests positive in 28.5% of adult pa- 
tients with active chorioretinitis and in 
only 3% of controls without chorio- 
retinitis. 

Feldman’? thought that “if acquired 
toxoplasmosis ever produces eye dis- 
ease, it must do so with great rarity.” 
He was able to demonstrate antibodies 
for Toxoplasma in only 18% of 140 pa- 
tients with chorioretinitis. The antibody 
titer was not more than 1:64 in any of 
these. Feldman stated that the distri- 
bution of positive reactors in this group 
did not differ from that in a similar 
number of normal persons of compar- 
able ages. 


Cathie® stated that tests on serums 
in 60 of 300 cases of chorioretinitis 
gave results thought to be diagnostic 
of toxoplasmosis. He commented, how- 
ever, that, in his opinion, some titers 
accepted as evidence of toxoplasmosis 
are too low. 

Hogan'* found positive results of 
dye tests in 17% of 234 cases of non- 
granulomatous iridocyclitis, in 33% of 
82 cases of nongranulomatous chorio- 
retinitis, in 27% of 65 cases of granu- 
lomatous iridocyclitis and in 47% of 76 
cases of granulomatous chorioretinitis. 

Hudson”? found positive results of 
dye tests in titers of 1:32 or more in 
7 of 20 cases of chorioretinitis in pa- 
tients between the ages of 10 and 19 
years but in titers greater than 1:64 
in only 2 of 38 patients more than 20 
years of age. In more than 100 cases of 
active anterior uveitis, Smith®* found 
only the same evidence of antibodies 
against Toxoplasma as would be ex- 
pected in healthy persons in similar 
age groups. Fair® examined serums in 
97 cases of uveitis by the Sabin- 
Feldman dye test; 9 gave positive re- 
sults in dilutions of 1:256 or more. In 
5 of these 9 cases, unilateral chorio- 
retinitis was present, whereas bilateral 
chorioretinitis was noted in 3 and bi- 
lateral granulomatous iridocyclitis in 
one. He found good correlation be- 
tween the skin test and the dye test, 
but the complement fixation test was 
not helpful. In 9 cases of active uveitis, 
Fair® compared the dye-test titer in 
the aqueous to that in the blood; in 
8 it was lower and in one it was the 
same. The significance of these lower 
titers was not determined. 

Jacobs and co-workers** did dye tests 
and complement fixation tests on se- 
rums in 21 of the 53 cases in which 
Wilder had found Toxoplasma in the 
retina. Results of the dye test were 
positive in all cases but in dilutions of 
1:64 or more in only 7 of the 21; the 
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titer was 1:256 in 2 cases and 1:2,048 
in one. Results of the complement fix- 
ation test were positive in only 3 cases. 
The authors thought it unlikely that 
Toxoplasma antibodies could have been 
acquired in the interval between enucle- 
ation of the eye and performance of 
the serologic tests and they stated, 
“Hence it is extremely unlikely that 
the 21 cases reported here represent 
a random sampling of the general pop- 
ulation, and it is evident that there is a 
correlation between the presence of 
parasites in the eye and the presence 
of antibodies for Toxoplasma in the 
serum. They thought that the low 
titers could be explained most probably 
by the persistence of the parasites in 
the eye alone after their disappearance 
from the extraneural tissues with re- 
sultant little stimulation of antibodies. 

The most extensive serologic survey 
of cases of uveitis was presented by 
Woods and associates**:46, in 1954. They 
divided their cases into two types, 
namely, granulomatous, caused by ac- 
tual invasion of living organisms, and 
nongranulomatous, which is a reaction 
of hypersensitivity. They studied se- 
rums from 201 patients with granuloma- 
tous uveitis, from 110 patients with 
nongranulomatous uveitis and from 98 
controls who did not have uveitis. Re- 
sults of the dye tests were considered 
to be positive if the titer was 1:8 or 
more in patients less than 10 years of 
age, if the titer was 1:32 or more in 
patients between the ages of 10 and 19 
years or if the titer was 1:64 or more 
in older patients. Positive results were 
obtained in 25% of the controls, in 
25% of the cases of non-granu- 
lomatous uveitis and in 45% of the 
cases of granulomatous uveitis. How- 
ever, 10 cases of recognized congenital 
toxoplasmosis were included in the 87 
cases of granulomatous uveitis in which 
results of the dye test were positive. If 
these 10 are excluded, the incidence of 
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positive results drops to 40%. Two of 
the positive serums in the group with- 
out uveitis were from patients with 
optic neuritis, suggesting the possibil- 
ity that toxoplasmosis may be a cause 
of optic neuritis. Evaluation of dye 
tests in relation to ocular findings and 
results of the medical survey led to the 
conclusion that toxoplasmosis could be 
incriminated in 58 of the 201 cases of 
granulomatous uveitis (28%). The in- 
fection was probably congenital in 17 
of these cases and acquired in adult 
life in 41. Forty-three were cases of 
“focal” choroiditis, 10 were general- 
ized granulomatous uveitis and 5 were 
retinal periphlebitis. Three of the cases 
considered to be congenital in origin 
presented the picture of a nongranu- 
lomatous exacerbation of a quiescent 
granulomatous choroiditis. Results of 
dye tests were positive in 56% of 78 
cases previously classified as of “unde- 
termined etiology.” The authors con- 
cluded that acquired ocular toxoplas- 
mosis in adults is an actual clinical 
entity and that this infection is the 
probable etiologic factor in approxi- 
mately 25% of instances of granuloma- 
tous uveal disease in adults. 

In discussion of one of the papers by 
Woods and associates*®, Ashton! stated 
that active ocular toxoplasmosis in 
adult life is undoubtedly a clinical en- 
tity. However, until it is decided wheth- 
er or not the antibodies against Toxo- 
plasma are specific and whether or not 
they may be stimulated by nonspecific 
infections, the exact role of toxoplasmo- 
sis in the production of uveitis cannot 
be determined. He noted that results of 
dye tests were positive in 62% of 95 
cases of active anterior uveitis in adults 
seen in London, but the titers were 
above the “normal” range in only 3 
of the cases. He said, “We are inclined 
to believe, therefore, that toxoplasmo- 
sis probably plays little part in pure 
anterior uveitis, and we suppose that 
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the predominance of Toxoplasma le- 
sions in the posterior fundus may be 
due to the predilection of the organ- 
ism for the nervous tissues of the 
retina.” 

CLINICAL DIAGNOSIS OF TOXOPLASMIC 
CHORIORETINITIS. As stated by Hogan 
and associates*, it is difficult to prove 
that an individual clinical case of 
uveitis is due to Toxoplasma. It is gen- 
erally agreed that the ocular lesions are 
not sufficiently characteristic in appear- 
ance to permit of a definite differential 
diagnosis from chorioretinitis or diffuse 
uveitis due to other causes. Woods and 
his co-workers*®:** stated that a clinical 
diagnosis of ocular toxoplasmosis is 
justified only when three criteria are 
fulfilled: (1) the eyes show recent or 
healed granulomatous uveal lesions or 
possibly retinal periphlebitis; (2) a 
careful medical survey has revealed no 
evidence of other granulomatous dis- 
ease to which the ocular lesions may be 
attributed and (3) there is serologic 
evidence or cutaneous sensitivity indic- 
ative of toxoplasmosis (results of the 
dye test must always be positive). 
As previously stated, Woods and associ- 
ates established certain titers for the 
dye test that they regarded as signifi- 
cant (1:8 or more if less than 10 years 
of age, 1:32 or more between the ages 
of 10 and 19, and 1:64 or more in older 
persons ). Hudson*? agreed with these 
titers except for the age group of 1 to 
10 years, in which he thought the titer 
should be 1:16 or over to be significant. 

Woods and his group added that 
“The most important indications for 
a Toxoplasma etiology in a granu- 
lomatous uveitis are undoubtedly either 
a very high titer dye test, a dye test 
titer which rises on repeated examina- 
tions, or a complement fixation, origin- 
ally negative, which becomes positive 
during the course of the disease.” Ash- 
ton* thought that high titers gave pre- 
sumptive evidence of infection but that 


increasing titers on repeated examina- 
tions would be of greater diagnostic sig- 
nificance. He called attention, however, 
to the fact that insignificant titers did 
not exclude the disease nor even make 
it improbable. Jacobs and associates** 
thought that their studies suggested 
that, aside from increasing titers, the 
only dye-test result of diagnostic sig- 
nificance is one that is completely neg- 
ative. They saw no reason to postulate 
that a titer of 1:256 is more significant 
than a lower one. They stated, “At 
least for the present it does not ap- 
pear likely that serologic testing will 
furnish an easy method for the diag- 
nosis of toxoplasmic chorioretinitis; it 
will provide merely one other datum 
for the ophthalmologist to consider in 
his complete medical survey of his 
individual patient.” 

Smith** expressed the opinion that 
to attribute significance to any partic- 
ular titer of the dye test as suggested 
by Woods and co-workers, was purely 
arbitrary, as no single titer could be 
considered to establish the diagnosis. 
He stated that a changing titer is the 
only acceptable serologic evidence of 
infection with Toxoplasma. Hogan’s 
group” reported 4 cases in which serial 
serologic studies had been carried out. 
They thought that the changes in titer, 
especially the rapid increase, in two 
of these were diagnostic of toxoplas- 
mosis; in the other two, the fluctuations 
in titer were more difficult to interpret. 
Franceschetti and Bamatter' also re- 
ported 2 cases in which fluctuations in 
dye-test titer were obtained and dis- 
cussed the uncertainties in the diagnosis 
of acquired toxoplasmosis as a cause 
of uveitis. 

Hogan and _ associates”? stated, in 
1952, that the primary lesion of ocular 
toxoplasmosis may be located in the 
choroid or in the retina, more com- 
monly the latter, but that it is uncertain 
whether or not primary iridocyclitis 
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may occur in the absence of lesions in 
the posterior segment of the globe. 
They thought that most diagnoses 
would have to be considered “prob- 
able” on the basis of serologic evidence; 
serologic studies are apt to be incon- 
clusive, as the ocular lesions may not 
cause sufficient stimulation of the gen- 
eral antibody response. In their opinion, 
positive re sults in a single dye test are 
of no diagnostic value unless the titer 
is 1:256 or more; it is more important, 
in an early case, to test the antibody 
level at w eekly intervals for a month 
to determine whether or not a change 
occurs. 

In discussing the paper presented by 
Hogan's group*®, Feldman? stated that 
it is obvious from information obtained 
from surveys involving skin testing of 
normal persons that a positive cutan- 
eous reaction is of little diagnostic value 
in an individual case of chorioretinitis. 
He mentioned some principles that are 
broadly applicable to the interpreta- 
tion of serologic data: “First, a single 
positive determination is of women 

value unless we are dealing with a 
exotic disease for which antibodies are 
normally absent from the general pop- 
ulation. Therefore, in dealing with a 
specific case we must examine two dif- 
ferent serum samples from the same 
person, for changing titers are much 
more significant than are stable titers. 

As a corollary, serologists usually 
insist when 2 sera are examined from 
the same person that their antibody 
contents are best compared when both 
samples are examined simultaneously. 
It is generally accepted that a signifi- 
cant difference between titers must 
represent a difference of 2 tubes in the 
determination. In other words, where 
fourfold dilutions are being used (such 
as in the Toxoplasma dye test) the 
titer would have to go up 16 times to 
be considered meaningful; this calls, for 
example, for an increase from an initial 


titer of 1:64 to 1:1024 in the second 
specimen.” 

In discussing the afore-mentioned 
paper of Woods and associates*®, Ho- 
gan'® commented as follows: “A fair 
number of papers have been published 
on ocular toxoplasmosis based on the 
results of methylene blue dye test 
titers. The diagnosis in many instances 
has been based on inadequate serologic 
evidence. Since dye test antibodies for 
toxoplasmosis exist in a titer of over 
1:16 in approximately 30 to 40% of 
the normal adult human population, it 
is obvious that single positive deter- 
minations are of very limited value. It 
is only in cases where different serum 
samples are examined simultaneously 
and there is a difference of two tubes 
in the determination that we can 
state with some certainty that the 
serologic evidence is of value.” He 
also called attention to the 6 cases 
among the group of “undetermined 
etiology” reported by Woods and co- 
workers in which the dye-test titers 
were high and showed an increase on 
repeated testing. He thought that it 
was extremely probable that these were 
cases of acquired ocular toxoplasmosis. 

In his discussion of the paper pre- 
sented by Jacobs and associates”, Ho- 
gan!® stated that “We, and the people 
we have consulted who are toxicolo- 
gists and immunologists, feel strongly 
that attempts should not be made to 
establish titer levels as significant in 
various age groups except in the zero 
to 10 age group there is ample 
evidence that isolated titers of 1:1,024 
or even 1:2,048 . . . are of no signifi- 
cance unless... (1 ) The high titer per- 
sists; (2) The titer decreases fourfold; 
or (3) The titer increases fourfold.” He 
said that, in his experience, it was ex- 
t'emely uncommon to find changes in 
the serum titer in cases suspected to 
be instances of acquired ocular toxo- 
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plasmosis and that he had not been 
able to detect changes in titer of the 
aqueous humor in similarly selected 
cases. 

As mentioned previously, Woods and 
associates thought it was feasible and 
necessary to establish significant dye- 
test titers for the different age groups; 
in their words, “While the value of re- 
peated dye tests and the significance 
of changing titers is fully admitted, 
nevertheless it is probable that such a 
procedure will prove impractical in the 
majority of the cases. Unsatisfactory as 
it may be, the average ophthalmologist 
will usually have to draw his conclu- 
sions as to the importance of toxo- 
plasmosis as an etiologic factor in 
uveitis from a single set of observa- 
tions.” 

Treatment in presumptive or proved 
cases of toxoplasmosis is generally ad- 
mitted to be unsatisfactory. Eyles? 
reviewed the present status of chemo- 
therapy of toxoplasmosis and recom- 
mended use of sulfonamides, particu- 
larly sulfadiazine and _ the closely 
related compounds sulfamezathine (sul- 
famethazine) and sulfamerazine, in 


combination with maximal safe doses 
of pyrimethamine (daraprim). 

Summary. For a number of years, 
toxoplasmosis has been a recognized 
cause of chorioretinitis in infants and a 
suspected cause of chorioretinitis in 
adults. Recently, parasites resembling 
Toxoplasma have been found in the 
retina during histopathologic examin- 
ation of eyes with focal chorioretinal 
lesions acquired in adult life. In one 
such case, the parasites were proved 
to be living members of the genus Tox- 
oplasma by culture and animal passage. 
These findings would appear definitely 
to establish acquired toxoplasmic cho- 
rioretinitis in adults as a clinical disease 
entity. However, definite statements 
with regard to the frequency of its 
occurrence and the relative importance 
of toxoplasmosis as a cause of chorio- 
retinitis in adults are not possible as 
yet. Whether or not toxoplasmosis can 
cause primary anterior uveitis has not 
been determined, and as yet no definite 
criteria have been generally agreed on 
as necessary or acceptable for the clin- 
ical diagnosis of an individual case of 
toxoplasmic chorioretinitis. 
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Jacobs, L.: Am. J. Trop. Med., 2, 365, 1953. (24) Jacobs, L., Cook, M. K., an! 
Wilder, H. C.: Tr. Am. Acad. Ophth., 58, 193, 1954. (25) Jacobs, L., Fair, J. R.., 
and Bickerton, J. H.: A.M.A., Arch. Ophth., 51, 287, 1954. (26) lidem:  Ibid., 
52, 63, 1954. (27) Johnson, L. V.: Ibid., n.s., 36, 677, 1946. 

Koke, M. P.: Am. J. Ophth., s. 3. 36, 845, 1953. 

Magnusson, J. H.: Quoted by Duke-Elder, S., Ashton, N., and Brihaye-Van Geertruy- 
den, M.® 

Rieger, H.: Quoted by Wilder, H. C.42 

Sabin, A. B.: Quoted by Wagener, H. P.39 (32)Idem: Tr. Am. Acad. Ophth., 54, 
190, 1950. (33) Idem: Am. J. Trop. Med., 2, 360, 1953. (34) Scholtyssek, H.: 
Quoted by Calhoun, F. P., Jr.: A.M.A. Arch. Ophth., 51, 376, 1954. (35) Smith, 
C.: Brit. J. Ophth., 37, 504, 1953. (36) Smith, C. H.: Proc. Roy. Soc. Med., 47, 
481, 1954. 

Vail, D.: Quoted by Wagener, H. P.39 (38) Vail, D., Strong, J. C., Jr., and Stephen- 
son, W. V.: Am. J. Ophth., 26, 133, 1943. 

Wagener, H. P.: Am. J. M. Sci., 208, 255, 1944. (40) Wegmann, T., and Gut, A:: 
Quoted by Calhoun, F. P., Jr: A.M.A. Arch. Ophth., 51, 376, 1954. (41) Wilder, 
H. C.: Ibid., 47, 425, 1952. (42) Idem: Ibid., 48, 127, 1952. (43) Idem: Am. 
J. Trop. Med., 2, 417, 1953. (44) Wising, P.: Quoted by Duke-Elder, S., Ashton, 

N., and Brihaye-Van Geertruyden, M.® (45) Woods, A. C., Jacobs, L., Wood, R. M., 

and Cook, M. K.: Am. J. Ophth., 37, 163, 1954. (46) Iidem: Tr. Am. Acad. 

Ophth., 58, 172, 1954. 
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PHYSIOLOGY 


PROCEEDINGS OF 
The Physiological Society of Philadelphia 
SESSION OF NOVEMBER 16, 1954 


Comparison of the Effect of Epineph- 
rine and Ouabain on the Electrogram 
of the Isolated Frog Heart.* W. W. 
Baker, Pu.D., and J. M. Baker, B.S., 
(Dept. of Pharmacology, Jefferson 
Medical College). Potentials between 
the inner and outer surfaces of the 
isolated frog heart wer? recorded with 
an electrocardiograp) no standard EKG 
paper. The changes in the electro- 
gram produced by epinephrine and 
ouabain were studied to gain ad- 
ditional information as to the direct 
effects of these agents on heart muscle 
and as to their relationship to one 
another. 

In the electrogram the duration of 
the Q-T interval or electrical systole 
are identified with the absolute refrac- 
tory period. The QRS-complex occurs 
during activation of the ventricle; 
whereas, the ST-interval and T-waves 
are associated with the early and late 
recovery processes respectively. Our 
findings indicated that epinephrine in- 
creased the negativity and duration of 
the T-wave. Such changes are inter- 
preted to reflect an increased excita- 
bility and a prolongation of the recov- 
ery period. In contrast, ouabain initially 
inverted the T-potential and in this 
respect resembled acetylcholine. It also 
progressively shortened the ST-interval 
and electrical systole to the point at 
which the T-wave was no longer dis- 
tinguishable as a separate potential. It 
thus appeared that ouabain either 
shortened or accelerated the recovery 


processes. Our studies did not permit 
us to distinguish between these. 

In the previously ouabainized heart 
this antagonism between the electrical 
effects of ouabain and epinephrine were 
demonstrated more directly. Epineph- 
rine lengthened the shortened electrical 
systole produced by ouabain at all 
stages of ouabainization. During this 
terminal phase (cessation of all elec- 
trical activity ) epinephrine re-establish- 
ed electrical activity of the heart. These 
electrical changes persisted only in the 
presence of epinephrine. Its withdrawal 
resulted in a restoration of the electro- 
gram characteristic of the ouabainized 
heart. 

Impressed Bioelectric Fields and 
Their Effect on Intravascular Throm- 
bosis.t| BERNARD Devutcu, M.S., and 
Pome N. Sawyer, M.D. (Harrison 
Dept. of Surgical Research, Schools of 
Medicine, University of Pennsylvania. ) 
Previous studies indicated that the 
normal potential across an arterial wall 
might change following crush injury in 
such a way that thrombus formation 
was correlated with the reversal of the 
normal wall polarity. In the present 
study, a crush-injured blood vessel was 
compared as to rate of thrombus forma- 
tion with a similarly injured contralat- 
eral vessel that had in addition a small 
current passed through it. The current 
was oriented in such a direction that the 
wall remained negatively charged with 
respect to the animal. The statistical 
conclusion of 300 experiments was that 


*This investigation was supported in part by the Smith, Kline & French Foundation. 
+ This investigation was supported in part by contract NONR 551(09) between the Office 
of Naval Research, Dept. of the Navy and the University of Pennsylvania, Philadelphia. 
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the artery through which current pass- 
ed thrombosed less than the control, 
although the amount of thrombosis at 
any given experiment depended on the 
particular dog used. The experimental 
bias was controlled, insofar as possible, 
by requiring identification of grade of 
thrombi previous to knowledge of ves- 
sel type. It was found that platinum 
electrodes of various types as well as 
agar physiologic saline electrodes de- 
layed thrombosis. On this basis, one 
is led to conclude that the metal-tissue 
interface chemical reactions alone did 
not necessarily produce the effect. This 
belief was further enhanced by the 
fact that both vessels thrombosed when 
the current was less than about 30 
micro-amperes. Since this “cutoff” point 
was in the range of biologic potentials 
and the chemical reactions still con- 
tinue, it was felt that an electric field 
most likely produced the arrest of 
thrombosis. However, the electric field 
established by the electrodes is com- 
plex. This fact has made it difficult to 
ascertain the mechanism that produces 
thrombus arrest. 

Modification of Rabbit Marrow Fat 
in Experimental Anemia. J. D. Evans, 
Pu.D., J. M. Baker, and M. J. OppEn- 
HEIMER, M.D. (Dept. of Physiology, 
Temple University School of Medi- 
cine ). Spectrophotometric analyses 
have been made of the marrow fats of 
15 normal and 18 anemic rabbits. Of 
the experimental animals 6 were an- 
emic from acetylphenylhydrazine, 6 by 
hemorrhage and 6 by plasmapheresis. 
Total marrow fat was reduced by an 
average of 73% after acetylphenylhydra- 
zine; 32 and 35% after hemorrhage and 
plasmapheresis. There is a definite de- 
crease in the per cent of linoleic and 
linolenic acids in marrow fat after 
acetylphenylhydrazine. A similar but 
less marked effect occurs in other ex- 


perimental anemias. Polyunsaturated 
fats are not related to hemoglobin syn- 
thesis nor are they utilized otherwise 
in situ for local energy. They are trans- 
ported from marrow partly incorpo- 
rated in red cells and partly in plasma. 
They may be redeposited in perinephric 
areas but probably not in liver or 
spleen. The conclusions from this work 
are that marrow fat is predominantly 
a storage depot for body energy, but 
with the auxiliary function of contrib- 
uting some of its substance to the red 
cells. The meaning of and mechanism 
for the observed preferential removal 
of linoleic and linolenic acids from mar- 
row is unknown. 

Increased Hexosemonophosphate, a 
Common Factor in Muscular Contrac- 
tion Potentiated by Treppe, a Short 
Tetanus, Epinephrine, or Insulin.* 
SyDNEY ELLs, Pu.D. (Dept. of Pharma- 
cology, Temple Univ. School of Medi- 
cine). In previous communications it 
was shown that the positive inotropic 
action of epinephrine is not dependent 
upon energy derived from carbohy- 
drate metabolism and that several 
sympathomimetic amines produce par- 
allel effects on glycogenolysis and mus- 
cular contraction. The well-established 
fact that epinephrine increases hex- 
osemonophosphate content of muscle 
focused attention on these glycogenoly- 
tic products. Others have found that 
hexosemonophosphate content could be 
increased by tetanizing the muscle for 
5 to 15 sec. or by stimulating at rates 
of 10 or 60 impulses per sec. These 
methods of stimulation lead also to 
enhanced muscular contractions in the 
physiologic phenomena of post-tetanic 
potentiation and “treppe”, respectively. 
Since maximal treppe appears to mask 
post-tetanic potentiation and since a 
5 to 15 min. period is required for re- 


*Research supported by Grant B-501 from the National Institutes of Health, Public Health 


Service. 
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covery from each of these effects, the 
two phenomena differ only in the meth- 
ods used to produce the same physio- 
logical and biochemical changes. Epi- 
nephrine and a short tetanus induce in- 
creased contraction and increased hex- 
osemonophosphate in different manners: 
epinephrine increases and tetanus de- 
creases phosphorylase activity; dihy- 
droergotamine blocks the actions of 
epinephrine but not of tetanus. If the 
enhanced muscular contractions are the 
result of an increased hexosemonophos- 
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phate content, then insulin, which also 
increases hexosemonophosphate of the 
diaphragm, should produce a positive 
inotropic effect. Insulin was found to 
improve the potassium-depressed rat 
diaphragm just as does epinephrine. 
Furthermore, glucose-6-phosphate and 
fructose-1, 6-diphosphate enhanced 
contraction of the diaphragm, but 
glycero-B-phosphate did not. These re- 
sults suggest an important function of 
hexosephosphate in the control of 
muscle contractility. 
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BOOK REVIEWS AND NOTICES 


of the psychiatrists and pepenanee there. 


ADAPTATION IN MIcRO-OrRGANISMs. Edited by 
E. F. Gave and R. Davies. Pp. 339; 53 ills. 
New York: Cambridge University Press, 
1953. Price, $6.00. 


Tuts volume is comprised of papers and 
discussions presented at the Third Symposium 
of the Society for General Microbiology held 
at the Royal Institution in London, in April, 
1953. The contributions are made by highly 
regarded authorities and the discussions are 
very basic in their approach to the various 
facets of adaptation by micro-organisms to 
their environment. All of the articles con- 
tain much factual information and _ several 
offer stimulating thoughts and speculations. 
The introductory chapter, “Adaptation, Evo- 
lutionary and Physiological: or Darwinism 
among the Micro-organisms,” by R.  Y. 
Stanier is outstanding. Among other chapters 
of particular interest in medicine are: “A 
Specific Relation between Enzymatic Adap- 
tation and Cytoplasmic Mutation” by P. P. 
Slonimski; “The Nature of the Precursor in 
the Induced Synthesis of Enzymes,” by S. 
Spiegelman and H. O. Halvorson; “Stages in 
Enzyme Adaptation,” by M. R. Pollock; “The 
Development of Drug Resistance in Micro- 
organisms,” by E. P. Abraham; “Antibiotic- 
resistant Staphylococcal Variants,” by Mary 
Barber; and “The Ecology of Tubercle Bacilli 
Resistant to Streptomycin and Isoniazid,” by 
D. A. Mitchison. 

Microbiologists, bacteriologists, biochemists, 
geneticists, and clinicians working in the field 
of infectious diseases will find much of value 
in this volume. C. Z. 


PSYCHOANALYTIC PsYCHIATRY AND PsyCHOL- 
OGY. CLINICAL AND THEORETICAL PAPERS. 
AUSTEN RIGGS CENTER, VOLUME 1. Edited by 
Rosert P. Knicut, M.D., and Cyrus R. 
FRIEDMAN, M.D. Pp. 391. New York: Inter- 
national Universities Press, Inc., 1954. Price, 
$6.00. 

Tuts book is a collection of papers written 
and published over recent years by members of 
the professional staff of Austen Riggs Center. 
The latter is an open sanitarium for voluntary 
patients in vo of psychiatric treatment 
located in Stockbridge, Mass. The treatment 
orientation, since 1946, has been along psycho- 
analytic lines, and the papers in this volume 
show the philosophy and treatment approach 
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The book is divided into four sections, the 
first being a rather complete study and report 
of the state of psychoanalysis in the United 
States by Dr. Robert P. Knight, the Director 
of the Center. The other sections deal with 
clinical psychiatric papers, clinical ae 
cal papers and theoretical papers respectively. 

The paper on the state of psychoanalysis is 
the most informative article on this subject 
in existence and should be of interest to 
every medical practitioner. This volume and 
others to follow are valuable presentations of 
the work of one of the first private institutions 
for the care of the psychiatric patient. 

O. E. 


MuscuLarR CONTRACTION. By M. Dusutsson, 

Pu.D., Director, Laboratory of General Biol- 
ogy, University of Liege. Pp. 243; 34 ills. 
Springfield, Ill.: Charles C Thomas, 1954. 
Price, $6.50. 


Tuis is an excellent, authoritative mono- 
graph on the subject of muscular contraction. 
The material is presented in 3 chapters whose 
titles indicate the general scope of the work: 
Chapter I. The Chemical Composition of the 
Muscle Cell; Chapter II. Location of the 
Different Constituents in the Muscle Fiber; 
Chapter III. Some Physico-Chemical Aspects 
of Muscular Contraction. In addition, there is 
an extensive bibliography of 764 references. 

Physiologists, biochemists, and. pharmacol- 
ogists, as well as clinicians who are interested 
in problems related to muscular contraction, 
will find this a most valuable reference 
volume. 


ANNUAL REVIEW OF MEDICINE, VOL. 5, 1954. 
Edited by Winpsor C. Curtinc, M.D. Pp. 
490. Stanford, Calif.: Annual Reviews, Inc., 
1954. Price, $7.00. 


KEEPING up with today’s tremendous vol- 
ume of medical literature is an impossible 
task for any given individual. For this reason, 
various annual reviews, special articles, sym- 
posia, and other media have become increas- 
ingly helpful by condensing the more im- 
portant information and making it available 
in readable fashion. Of the efforts in this 
direction, the Annual Review of Medicine is 
certainly to be regarded as one of the most 
valuable and worthwhile series. The present 
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volume is no exception and is unreservedly 
recommended to physicians in general prac- 
tice as well as to those in special fields. Among 
the outstanding chapters in Vol. 5 are the 
following: “Infectious Diseases: Problems of 
Antimicrobial Therapy” by E. Jawetz; “Dis- 
eases of the Kidney,” by E. V. Newman and 
D. G. Pocock; “Endocrinology” by L. J. Sof- 
fer and J. L. Gabrilove; “Anesthesia,” by R. 
D. Dripps; and “Pediatrics” by J. L. Wilson. 
The section on “Diseases of ‘the Reticulo- 
endothelial System,” by M. Stefanini and W. 
Dameshek is excellent. It contains, among 
other valuable information, a lucid discussion 
of coagulation and the various recently recog- 
nized defects of this mechanism. C. 


CONNECTIVE ‘TISSUE. TRANSACTIONS OF THE 
4tH CONFERENCE, FEBRUARY 18-20, 1953. 
Edited by Cuartes Racan, M.D., Columbia 
University College of Physicians and Sur- 
geons. Pp. 197; 61 ills. New York: Josiah 
Macy, Jr. Foundation, 1953. Price, $3.75. 


Tuts is an informal report of a free discus- 
sion between experts in various disciplines as 
they relate to recent, fundamental knowledge 
of the structure and function of connective 
tissues. The aim is to promote understanding 
between what might otherwise be isolated 
technical thinking in highly specialized fields. 
The discussions are reported under the fol- 
lowing headings: “General Areas of Agree- 
ment’ Reached in this Conference Group,” 
“Isolation and Characterization of Mammalian 
Striated Myofibrils,” “The Effect of Vitamin 
A on Organ Cultures of Skeletal and Other 
Tissues,” and “Outline of Problems to be 
Solved in the Study of Connective Tissues.” 
We believe that this conference has been 
successful in its aim and that it has been 
excellently reported. This small book should 
be of great interest and value to those work- 
ing at fundamental levels in the connective 


tissue field. J. L. 


LecaL Mepicrine. Edited by R. B. H. Grap- 
wout, M.D., Sc.D., F.A.P.H.A. Pp. 1093; 
222 ills. St. Louis: C. V. Mosby Co., 1954. 
Price, $20.00. 

Txis most interesting and informative vol- 
ume is basically the outgrowth of an idea to 
gather together in a single textbook the 
subject matters discussed at the annual con- 
ferences of the newly founded American 
Academy of Forensic Sciences, of which the 
author was the first president. A careful se- 
lection was made of the individuals who were 
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to contribute their expert and thorough knowl- 
edge of a given medioodeanh subject. In this 
manner the material was gathered, composed 
and written. 

The first chapter is devoted to a historical 
review of the subject and is followed by 38 
concise and absorbing chapters. Among them 
are treatises on the common causes of un- 
expected deaths, the latest methods of identi- 
fication, toxicology and microanalysis, alcohol 
and its effects, forensic psychiatry and lie 
detection. This work is an excellent surve 
of legal medicine and should promote sea | 
interest in this field. 

Unquestionably the author has labored long 
and arduously to gather together and edit 
his material. Certainly it deserves the close 
attention of the practicing attorney and physi- 
cian. Written in language understandable by 
both professions, it should be a most welcome 
addition to both medical and legal libraries. 

S. F. 


FUNDAMENTALS OF BIOCHEMISTRY IN CLINI- 
cAL Menpicrine. By Niets C. KLENDsHOy, 
M.D., Assistant Professor of Pathology, Uni- 
versity of Buffalo School of Medicine. Pp. 
276. Springfield, Ill.: Charles C Thomas, 
1953. Price, $7.75. 


Tue object of this book is to present, in the 
form of a brief review, he fundamental 
aspects of biochemistry and their application 
to clinical medicine. After introductory chap- 
ters, dealing with atomic and molecular 
structure, the topics discussed include the 


‘ following: Acid-Base Relations, Body Fluids, 


Enzymes, Lipids, Proteins, Carbohydrates, 
Porphyrins, Liver and Biliary Tract, Kidney 
and Urinary Tract, Hypophysis, Thyroid, Pan- 
creas, Adrenals, Bone Disorders, Nervous Sys- 
tem, and Nutrition. The author writes in a 
clear, readable style and has largely succeeded 
in his aim to provide the busy practitioner 
with the essential aspects of the subjects dis- 
cussed. This volume is not, and does not pre- 
tend to be, a reference text. C. & 


PROFESSIONAL PEOPLE IN ENGLAND. By Roy 
Lewis and Ancus Maupe. Pp. 284. Cam- 
bridge: Harvard University Press, 1953. 
Price, $4.00. 

Tuis is an interestingly written and compre- 
hensive study of the present status of the 
professions in Great Britain. Even allowing 
for the post-war impoverishment in Great 
Britain, the general picture is depressing. 
Here one sees the end result of applied Fabian 
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Socialist doctrine. One senses the devaluation 
of professional worth in terms of money as 
appraised by mediocre bureaucratic vision. 
One feels the demotion of the professional 
man from a position of well earned honor to 
that of being a guilty possessor of intellectual 
and spiritual riches which the servant-maid 
mentality of a socialist government can envy 
but not understand. To the American reader 
the gloomy import of this book is not only 
that “it can happen here,” but that it has 
already started to happen here. J. L. 


SEXUAL BEHAVIOR IN THE HUMAN FEMALE. 
By Autrrep C. KINsEy, WARDELL B. Pom- 
EROY, CLYDE E. MARTIN and Paut H. Ges- 
HARD. Pp. 842; 155 ills. Philadelphia: W. B. 
Saunders Co., 1953. Price, $8.00. 

Tus highly publicized book on sexual be- 
havior in the human female is based on a 
15-year study conducted by the staff of the 
Institute for Sex Research at Indiana Univer- 
sity. The material is presented in three sec- 
tions: Part I. History and Method; Part II. 
Types of Sexual Activity Among Females; 
and Part III. Comparisons of Female and 
Male. The data appear reliable insofar as 
they represent a compendium of various forms 
of female sexual behavior. However, the 
authors seem to imply that sexual activity in 
a zoological pattern, that is, sex free from the 
social restrains of civilization, should be the 
ultimate goal of human beings. The narrow 
view can hardly be justified on the basis of 


sex statistics alone. Indeed, the authors have: 


not considered other factors such as ethical 
concepts and the impact of emotions and 
other motivations on man’s behavior in striv- 
ing for a full and happy life. 

Despite its many limitations from a broad 
standpoint, this report may ultimately be of 
value in an over-all analysis of human be- 


havior. C. Z. 


THE BIOCHEMISTRY OF CLINICAL MEDICINE. 
By S. HorrMan, Px.D., M.D.. 
Professorial Lecturer in Medicine, University 
of Illinois. Pp. 681; 58 ills. Chicago: Year 
Book Publishers, Inc., 1954. Price, $12.00. 

Tue author has undertaken to write a mo- 
dern book on the biochemistry of clinical med- 
icine which will be of help to the clinician 
in the practice of medicine. In the opinion 
of the reviewer, he has succeeded admirabl 
in his aim. The material is presented didac- 
tically in a clear, readable style. The subjects 
considered include the following: Proteins, 
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Carbohydrates, Lipids, Diabetes, Water and 
Electrolytes, Kidneys and Urine, Bright's 
Disease, Liver, Blood Clotting, Iron and 
Hemoglobin, Calcium and Phosphorus, Thy- 
roid, Steroid and other Hormones, Nucleic 
Acids, Vitamins, Gastric and Pancreatic Se- 
cretions, Biological Antagonists, and Isotopes. 
Individuals preparing for the various spe- 
cialty boards will find this an excellent review 
in basic science. This book is recommended 
for its dynamic integration of biochemistry 
and clinical medicine. 


PLacuE. HEALTH ORGANIZATION 
MonocrapH Series, No. 22. By R. Pottrr- 
zER, M.D., Formerly of the Division of Epi- 
demiological and Health Statistical Services, 
WHO. Pp. 698; 79 ills. Geneva: World 
Health Organization, 1954. Price, $10.00. 

PLAGUE continues to be a disease of world- 
wide importance. However, gratifying prog- 
ress has been made in recent years in all 
aspects of the infection, including treatment 
and control measures. The present volume 
is the most complete, thorough and: authori- 
tative treatise that is currently available on 

the subject of plague. F 

There is an extremely interesting iatroduc- 
tory chapter on the history and présent dis- 
tribution of plague. This is followed in tum 
by chapters on the plague bacillus, immun- 
ology, pathology, methods of laboratory diag- 
nosis, hosts of the infection, insect vectors, 
clinical aspects, epidemiology, and control 
and prevention. In addition, there are ap- 
pended sections which list the reservoirs and 
vectors of plague, and which deal with the 
identification of fleas. 

The volume is well illustrated and there is 

a comprehensive bibliography at the end of 

each chapter. This book is recommended to 

all students of infectious disease and to any- 
one interested in any phase of the plague 


problem. 


PROCEEDINGS OF THE FouRTH INTERNATIONAL 
CONGRESS OF THE INTERNATIONAL SOCIETY 
or HEMATOLOGY, MAR DEL PLATA, ARGEN- 
TINA, SEPTEMBER 20-27, 1952. Edited 
by F. JuMeNnez ve Asua, WILLIAM DAME- 
SHEK, and So: HaBerMan. Pp. 473; 227 ills. 
New York: Grune & Stratton, 1954. Price, 
$10.00. 

Tus volume contains the formal material 
which was presented at the Fourth Interna- 
tional Congress of the International Society of 
Hematology, which was held at Mar del 
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Plata, Argentina, in September, 1952. Most 
of the communications are published in ab- 
stract form, and are in both English and 
Spanish. Some of the major addresses are 
printed in their entirety. English presentations 
are followed by a brief resumé in Spanish, and 
vice versa. Both English and Spanish sum- 
maries are appended to articles written in 
French. While much of the material has been 
published elsewhere, there is still a great 
deal of original information in this collection. 
Hematologists, especially, will wish to have 
this volume for reference. C. Z. 


THE VITAMINS IN ‘MEDICINE. By FRANKLIN 
BICKNELL, D.M., M.R.C.P.,. and FREDERICK 
Prescott, M.Sc., Pu.D., F.R.I.C., M.R.C.P. 
3rd ed. Pp. 784; 245 ills. New York: Grune 
& Stratton, 1953. Price, $13.00. 

Tus outstanding book on vitamins and their 
use in clinical medicine has been largely re- 
written in order to incorporate the advances 
which have been made since publication of 
the previous edition. In bringing this book 
up-to-date, the authors have increased the 
number of references to some 5,500 and have 
employed 245 illustrations which add greatly 
to its over-all value. The material is present- 
ed in 11 chapters, devoted respectively to 
Vitamin A; the B complex; B: (Aneurine, Thi- 
amin); Riboflavine; Nicotinic Acid; C; D; E 
(antisterility or antidystrophic vitamin, 
alpha-, beta-, gamma- or delta-tocopherol); 
Essential Unsaturated Fatty Acid; Vitamin F 
and other minor fat-soluble vitamins; and Vit- 
amins K and P. 

Aside from the excellent presentation of 
conventional basic information referable to 
the various vitamins, the authors have also in- 
cluded much data dealing with clinical experi- 
ments in which efforts were made to modify 
the course of disease by altering vitamin 
availability or activity. In addition, they dis- 
cuss the pharmacologic uses of vitamins, as, 
for example, the salts of para-aminobenzoic 
acid (PABA). 

This book is recommended to clinicians as 
the most comprehensive and _ authoritative 
text available on the subject of vitamins in 


medicine. 


THe Dynamics OF Virus AND RICKETTSIAL 
Inrections. Edited by Frank W. Hart- 
MAN, M.D., FRANK L. Jr., M.D., 
and Joun G. Kipp, M.D. Pp. 461; 91 ills. 
: w York: The Blakiston Co., 1954. Price, 
$7.50. 


BOOK REVIEWS AND 


NOTICES 


Tuts volume consists of the papers pre- 
sented at an International Symposium on the 
Dynamics of Virus and Rickettsial Diseases 
which was held in Detroit in October, 1953, 
under the auspices of the Henry Ford Hos- 
pital. In all, 33 papers were given by recog- 
nized authorities in their respective fields, 
and the discussion evoked by each is in- 
cluded in the published work. The material 
is grouped into 5 major sections as follows: 
1} Mechanisms of Virus and Rickettsial In- 
fections; 2) Ecology and Pathogenesis; 3) 
Mechanisms of Immunity; 4) Laboratory 
Diagnosis; and 5) Approaches to Prophylaxis 
and Therapy. Most of the articles afford inter- 
esting reading and new information. Among 
the outstanding contributions may be cited 
the following: “Mechanisms of Convalescent 
Immunity and How It May be Simulated,” 
by Jonas E. Salk; “The Diagnosis of Virus 
Infections Employing Tissue Culture Meth- 
ods,” by Thomas H. Weller; “Bacterial Trans- 
formation as an Infection by Desoxyribonu- 
cleic Acid,” by Rollin D. Hotchkiss; “Inhibi- 
tion of Virus Multiplication through Consid- 
ered Use of Antimetabolites,” by D. W. 
Woolley; and “Clinical Application and Mode 
of Action of Antibiotics in Rickettsial and 
Viral Diseases,” by Theodore E. Woodward 
and Robert T. Parker. 

This book is recommended to clinicians in- 
terested in basic aspects of infectious diseases 
as well as to microbiologists, bacteriologists, 
virologists, and biochemists working on prob- 
lems concerned with viruses and rickettsiae. 


C. Z. 


WaTER, ELECTROLYTE AND Acip-BAsE BAL- 
ANCE. By Harry F. WetsBerG, M.D., Chi- 
cago Medical School, Mount Sinai Med. Re- 
search Foundation and Hospital. Pp. 245; 
28 ills. Baltimore: The Williams & Wilkins 
Co., 1953. Price, $5.00. 


Tus monograph is intended to serve as a 
review and source book. Many statements of 
fact are perforce made without supporting 
evidence, so that the book is not one for a 
beginner. The charts and tables and the 
bibliography of 398 references will be espe- 
cially useful to those with a foundation in the 
chemistry of acid-base balance. Unfortunately 
several ambiguous or erroneous statements 
have crept in, such as “capillary permeability 
may also be affected by a reduced concen- 
tration of plasma proteins, . . .” (p. 99). 
Further statements usually clear up these 
errors. The chapters dealing with diagnosis 
of water, electrolyte, and acid-base disorders 
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and their treatment will be helpful to the 
clinician. R. H. 


TEXTBOOK OF PeprATRIcs. Edited by WaLpo 
E. Newson, M.D., Professor of Pediatrics, 
Temple University School of Medicine; Med- 
ical Director, St. Christopher’s Hospital for 
Children. 6th ed. Pp. 1581; 438 ills. Phila- 
delphia: W. B. Saunders Co., 1954. Price, 
$15.00. 

Tue publishers and editor have made 
changes in the printing of this book which 
result in easier reading. The busy practitioner 
who is looking for specific information on a 
given subject will welcome the boldface type 
of subheadings in the body of the text. The 
numerous cross references in the text elimin- 
ate repetition. Many of the sections have 
been largely rewritten, such as the section on 
the newborn; others have been completely 
rewritten (diseases of the blood). New sec- 
tions have been added (radiation therapy). 
Recently described diseases are discussed such 
as retinopathy of prematurity, cat scratch fever, 
cytomegalic inclusion disease. The reviewer 
questions why more space was not given to 
“accidents” since they are now the leading 
cause of death in children over one year of 
age. Because of exceedingly careful editing 
this sixth edition is 77 pages shorter than 
the fifth without sacrifice of completeness of 
coverage. The correlation of viewpoints, the 
excellent diction and the good literary style 
throughout the book indicate that the editor 
and his 70 contributors have worked together 
as a team to write one of the great textbooks 
of American medicine for students and doc- 
tors interested in the welfare of children. 

E. B. 


SocioLocy. By BERNARD, PH.D., Pro- 
fessor of Sociology, Pennsylvania State Uni- 
versity and DrsoraAn MacLurc JENSEN, 
R.N., M.A., Instructor in Nursing Education 
and Sociology, University of Missouri. 4th 
ed. Pp. 427; 31 ills. St. Louis: C. V. Mosby 
Co., 1954. Price, $5.00. ; 

Dr. BERNARD, a prominent sociologist, has 
collaborated with the original author in pro- 
ducing the revised 4th edition of a widely 
used text. The book is intended for use in 
both the Sociology and Social Problems in 

Nursing Service courses in hospital schools of 

nursing and also in courses for nurses taught 

in colleges and universities. The material has 
been well selected and presented so as to be 
useful to workers in the health field. The 


material on social problems is factual and 
up-to-date. 

Study questions and projects, references, a 
directory of community agencies, and a glos- 
sary contribute to the text as a teaching tool. 

K. B. 


BIOLOGICAL TRANSFORMATIONS OF STARCH 

AND CELLULOSE. Biochemical Society Sym- 
posia No. 11. Organized and edited by R. 
T. WituraMs. Pp. 84; 25 ills. New York: 
Cambridge University Press, 1953. Price, 
$2.25. 

Tuis pamphlet presents a series of papers 
read at a Symposium held at The London 
School of Hygiene and Tropical Medicine on 
21 February, 1953. It presents in readable 
form the results of recent biochemical inves- 
tigations of starch and cellulose, and an at- 
tempt to integrate the biological and chemical 
aspects. It is of interest to the physiological 
chemist and to the nutritionist. R. H. 


PROTEINS AND ENzyMeEs. By Kay ULRIK 
LINDERSTROM-LANG, PxH.D., M.Sc., Carls- 
berg Laboratory, Copenhagen, Denmark. 
Pp. 115; 65 ills., Stanford, Calif.: Stanford 
University Press, 1952. Price, $3.00. 

A series of Lane Medical Lectures on the 
topics: Micromethods in biological research; 
distribution of enzymes in tissues and cells; 
the initial stages in the breakdown of pro- 
teins by enzymes; the enzymatic breakdown 
of ovalbumin; biological synthesis of proteins. 
The book is clearly written, interesting, in- 
formal, and informative. Curves and diagrams 
are works of art. R. H. 


TeExTBOOK OF BACTERIOLOGY. By JOSEPH M. 
Dovucuerty, Pu.D., ANTHONY J. LAM- 
BERTI, M.S., Villanova University and 
Temple University School of Medicine. 3rd 
ed. Pp. 598; 190 ills. St. Louis: C. V. 
Mosby, 1954. Price, $8.25. 


Major emphasis is placed not upon the 
microérganism as a biologic entity but rather 
upon the disease it produces in human beings. 
The chapter headings, therefore, resemble 
those usually found in a textbook of medical 
microbiology. Because the content is at the 
undergraduate level, this text is useful to 
students of nursing and pharmacy, as well 
as those preparing for medicine and allied 


fields. 


pre 
exc 

col 
the 

abc 

Ex 
S. 

P 

lr 

oré 

in 
de: 

: Ex 
ref 
fea 

Va 

A 
B 

S 

: ( 
gir 

tie 
SOl 

re 
qu 

Tl 

ea 
sti 
the 
sel 

pa 

tre 

au 

tic 

an 

lac 

sit 
no 

Wi 

CO 

ro 

lit 

su 

Ci 

di 

Ca 


LRIK 
arls- 
ark. 


ford 


the 
rch; 
ells; 
pro- 
own 
eins. 
in- 
“ams 


the 
ither 
ings. 
mble 
dical 
- the 
il to 
well 


llied 


BOOK REVIEWS AND NOTICES 225 


The most important improvement over the 
previous edition is the addition of several 
excellent illustrations. Deserving of favorable 
comment are the chapter on microscopy and 
the human interest stories such as the one 
about Trudeau. 


EXPERIMENTS IN BIOCHEMISTRY. By Max 
S. Dunn, Pu.D. and WiLL1AM DRELL, Pu.D. 
Pp. 225. New York: McGraw-Hill Book Co., 
Inc., 1951. Price, $5.00. 

Tus book has established itself as a lab- 
oratory guide and reference book for students 
in beginning general biochemistry. It is not 
designed primarily for medical school courses. 
Experiments are carefully described and are 
explained thoroughly. There are over 900 
references to original and review literature. A 
feature is the inclusion of data sheets for the 
various experiments. R. H. 


ANGINA PEectroris. NEUE WEGE DER THERAPIE. 
By Dr. Hans MALTEN. Pp. 124; 34 ills. 
Stuttgart: Hippokrates Verlag Marquardt & 
Cie, 1954. Price, DM 7.50. 

Tus is the work of an excellent clinician 
giving us his experiences on thousands of pa- 
tients obtained in the course of 30 years. Only 
some of the statements can be covered in a 
review. 

Functional and organic angina are fre- 
quently only two stages of the same process. 
There is no near parallelism between the 
ECG findings and the severity of the dis- 
ease process. Very many patients show, con- 
stitutionally, the pyknic type. Frequently 
there is an association with obesity, emphy- 
sema and diabetes. A certain personality 
pattern and mode of working and living are 
frequently noted. Every word said by the 
author about the stress caused by our civiliza- 
tion is only too true. Many times there is 
an association with emotional tension and 
lack of physical exercise; insecurity of life 
situations, anxiety and overwork are commonly 
noted. Heat regulation is inadequate in our 
civilized life. Our food is unnatural in many 
ways: Alterations by heating; too much salt 
content; too much animal protein; lack of 
roughage; prevalence of acid ash over alka- 
line ash food, abnormal intestinal processes re- 
sult from type of food predominantly taken. 
Congestive heart failure is a rather rare event. 

The author is rather skeptical concerning 
drug therapy and excepting for very serious 
cases he also disapproves of the use of nitro- 


glycerin. Tobacco smoking is definitely harm- 
ful. 

With reference to the dietary management: 
the caloric and salt intake should be kept low; 
no animal protein except for milk and cot- 
tage cheese (animal protein can have an 
allergic effect on patients with angina); fruits, 
vegetables, potatoes are given preference and 
should be usually eaten raw; whole wheat 
bread is used. The palatability of the food is 
enhanced by the use of a variety of condi- 
ments (other than salt and pepper). Hydro- 
therapy is used because in patients with an- 
gina there is a lack of regulatory elastici 
and the blood tends to be distributed towards 
the chest and head. The author recommends 
the combination of two methods: 1) alternat- 
ing submersion of the lower limbs in hot and 
cold water prior to going to bed; and 2) a 
cold pack during the night over the abdomen 
and upper parts of the thighs; the resulting 
heat loss by evaporation is considerable. If 
the patient is debilitated or feels cool the bed 
is warmed and the cold pack application is 
not used until the patient is warmed up. 

The author considers physical exercise an 
important part of the treatment, he recom- 
mends walking, the patient being dressed very 
lightly, and of course the activities to be 
individualized; in the experience of the author 
at no time has there been a harmful result. 
The life situation of the patient needs to be 
investigated and detailed individualized in- 
structions given. 

Many practical points are stressed and this 
monograph is a valuable addition to the man- 
agement of the patient with angina that has 
become somewhat sterotyped to judge by the 
standard teaching and books on cardiology. 

H. R. 


CYBERNETICS. CrRCULAR CAUSAL AND FEED- 
BACK MECHANISMS IN BIOLOGICAL AND So- 
CIAL SysTeMs. Transactions of the Ninth 
Conference March 20-21, 1952. Edited by 
Heinz Von Foerster, Univ. of Illinois. Pp. 
184; 23 ills. New York: Josiah Macy, Jr. 
Foundation, 1953. Price, $4.00. 

Tus book is a verbatim report of the trans- 
actions of the Ninth Conference called by the 
Josiah Macy, Jr. Foundation, with a note by 
the editors setting out the aims and purposes 
of the conferences. Speakers and topics dis- 
cussed include Gregory Bateson “The Posi- 
tion of Humor in Human Communication”; 
Lawrence S. Kubie “The Place of Emotions 
in the Feedback Concept”; W. Ross Ashby 
“Homeostasis”; J. Z. Young “Discrimination 
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and Learning in Octopus”; John R. Bowman 
“Reduction of the Number of Possible Boolean 
Functions”; Ralph W. Gerard “Central Ex- 
citation and Inhibition’; W. Ross Ashby 
“Mechanical Chess Player”; G. Evelyn Hutch- 
inson “Turbulence as Random Stimulation of 
Sense Organs”; Walter Pitts “Investigations on 
Synaptic Transmission”; He Quastler 
“Feedback Mechanisms in Cellular Biology.” 
Each formal presentation is followed by a 
“group interchange” on the subject. R. H. 


MorALs AND MEDICINE. By JOSEPH FLETCHER. 

Pp. 243. Princeton: Princeton University 
Press, 1954. Price, $4.50. 

Here is a book dealing in a very complete 
and able way with some of our most critical 
problems of an ethical and moral nature in 
medicine. The author, a professor of pas- 
toral theology and Christian Ethics of the 
Episcopal Theological School in Cambridge, 
Massachusetts, points out that thus far only 
Roman Catholic moralists have worked out 
all ethics of medical care. Seeing and feeling 
a need to take wp this task for others the 
author offers his knowledge and_ thinking 
about the problems of contraception, artificial 
insemination, sterilization and euthanasia in 
addition to discussing “Human Rights in Life, 
Health, and Death” and “The Ethics of Per- 
sonality.” These chapters must be read to 
be appreciated as it would be impossible to 
state briefly the author’s stand on these ques- 
tions. He does discuss them boldly, forth- 
rightly, and helpfully, drawing upon the 
Bible as well as upon medicine, philosophy, 
and the psychological sciences as well as his 
own wisdom. Highly recommended reading 
for every physician. O. E. 


THe Skin. A CLINICOPATHOLOGIC TREATISE. 
By ARTHUR C. ALLEN, M.D., Associate Pa- 
thologist, Memorial Hospital, New York. Pp. 
1048; 495 full page ills.; frontispiece in color. 
St. Louis: C. V. Mosby Co., 1954. Price, 
$25.00. 


THERE has been a long-felt need for a com- 
prehensive discussion of dermatopathology not 
only for general pathologists but for those 
especially interested in dermatopathology. 
Allen’s large volume is intended for these 
groups of individuals and has the objective of 
“reducing the barriers between dermatology 


> 


and other disciplines.” This book goes far to 
attain this end in spite of certain shortcomings. 
For the dermatologist interested in dermato- 


AND NOTICES 


pathology, the wealth of clinical material is 
not entirely necessary, and the sparseness of 
the histologic descriptions, although made up 
to some extent by a magnificent display of al- 
most 500 plates, leaves much to be desired. 
For the non-dermatologist, however, the pres- 
entation is practically ideal since the very 
material which might not appeal to dermatol- 
ogists is exactly what the non-dermatologist 
needs to integrate the histologic findings with 
the clinical data. The plates and the 2200 
carefully selected references are in themselves 
worth the price of the book. In addition, the 
contents of this text are most complete. How- 
ever, there is no uniformity in classification. 
Some of the diseases are classified according 
to etiologic relationships. While most of the 
pathologic processes are properly placed, 
the inclusion of Darier’s disease among 
the diseases caused by vitamin lack or other- 
wise, would hardly be agreeable to all who 
have studied this disease. The most personal 
contribution to dermatopathology which Dr. 
Allen has made, and which is given in great 
detail in his text, consists of his views on 
tumors especially nevi and “melanomas.” 
Here, too, there is some question as to the 
general acceptability of the theses pro- 
pounded, but the subject is beautifully pre- 
sented. While there may be some defects 
in this book for the novice in dermatopathol- 
ogy, it is a volume that all students of the 
subject should have. H. B. 


OraL PatHo.tocy. By Kurr H. THomMa, 
D.M.D., F.D.S:.R.C.S.. Enc.,. Hon: 
F.D.S.R.C.S. Eprn., Professor of Oral Sur- 
gery, Emeritus, and Bracket Professor of 
Oral Pathology, Emeritus, Harvard Univer- 
sity. 4th ed. Pp. 1536; 1592 ills., including 
92 in color. St. Louis: C. V. Mosby Co., 
1954. Price, $22.50. 

Tuts book has been prepared with meticu- 
lous care and effort. The sequence of ap- 
proach to the subject of oral pathology fol- 
lows a pattern that gives the reader both a 
concise and comprehensive picture of the 
clinical and pathologic findings so important 
in establishing a diagnosis. The wealth of 
information gathered from extensive biblio- 
graphic references, personal case histories and 
treatment in each instance leaves little more 
to be desired. It is a stupendous work deserv- 
ing of a place in every professional office, li- 
brary and department of our educational 
institutions because of the emphasis placed 
on medical-dental problems. The work should 


be m 
a tex 
a refe 
in ble 
in th 
nothit 
a tex! 
rathe1 
umes 


Forn 
Uni 
il 
c.f 

TH 
tion 
been 
up-to: 
1945. 
poner 
tions 
cover 
ies, V 
lymp! 

Th 
largel 
is up 
tions 
are e 


Hum: 
Pu. I 
Med 
5 in 
Price 

TH 
welco 
by ot 
inexp 
matio 
has 
with 
few ¢ 
ciably 
notab 
Blood 
Metal 
Oxida 

Sor 
tion | 
is no 
and 1 
in th 
(p. 1 


the 
tant 
of 


iced 


yuld 


BOOK REVIEWS AND NOTICES 227 


be made available to every student either as 
a text in the study of oral pathology or as 
a reference. The pictorial contributions both 
in black and white and color to the material 
in the text are without equal and leave 
nothing to the imagination of the reader. As 
a textbook for the undergraduate its size is 
rather cumbersome. If published in two vol- 
umes it could be more conveniently carried. 


F. 


THE CLINICAL PHYSIOLOGY OF THE LUNGs. 
By Crecm K. Drinker, M.D., D-Sc., 
Formerly, Professor of Physiology, Harvard 
University School of Public Health. Pp. 84; 
27 ills., 5 in color. Springfield, Ill.: Charles 
C Thomas, 1954. Price, $5.50. 

Tuis book constitutes a welcome contribu- 
tion by Dr. Drinker, who, for many years, has 
been an authority in this field. It brings us 
up-to-date from a previous presentation in 
1945. This work deals with structural com- 
ponents of the lung concerned with adapta- 
tions that take place.in breathing. Subjects 
covered in a comprehensive manner are arter- 
ies, veins, capillaries, bronchioles, nerves and 
lymphatics. 

The problem of gas exchange has been 
largely avoided since the purposeful emphasis 
is upon lung structure and not on the reac- 
tions of the whole organism. Colored plates 
are excellent. M. O. 


HUMAN BIoOCHEMIsTRY. By IsRAEL S. KLEINER, 

Pu.D., Professor of Biochemistry, New York 
Medical College. 4th ed. Pp. 746; 98 ills., 
5 in color. St. Louis: C. V. Mosby Co., 1954. 
Price, $7.50. 

Tue latest edition of this textbook will be 
welcomed by users of previous editions and 
by others who desire a compact and relatively 
inexpensive biochemistry text. Much infor- 
mation made available since the 3rd edition 
has been incorporated into the present one 
with an increase of only 50 pages in length. A 
few chapters have not been changed appre- 
ciably but most have been partially rewritten, 
notably the chapters on Proteins, Vitamins, 
Blood, and Nitrogen, Carbohydrate and Fat 
Metabolism. The chapter on Physiological 
Oxidations has been completely rewritten. 

Some of the errors present in the 3rd edi- 
tion have been corrected. For example, milk 
is no longer listed as a good source of niacin 
and the average life of the red blood cells 
in the adult man is stated to be 120 days 
(p. 179) instead of 85 days. Newer vitamins 


are listed while Vitamin P has been dropped 
and choline relegated to its proper position as 
a nonvitamin for most species. No mention 
is made, however, of the requirement for 
pyridoxine in the diet of infants. An oppor- 
tunity was missed to include threonine with 
lysine as an amino acid which does not under- 
go transamination in vivo, since evidence of 
this was made available between editions. 
Aside from these and other relatively minor 
considerations, the book is still an admirable 
text for medical students. It is of interest that 
6 or 8 other excellent texts of a similar nature 
are now available. This was not the case when 
the first edition of Kleiner’s “Human Bio- 
chemistry” was published in 1945. R. B. 


THE Dicrrat By MILTON 
MENDLowI1t1z, M.D., F.A.C.P., Associate At- 
tending Physician, Mount Sinai Hospital, 
New York. Pp. 182; 91 ills. New York: 
Grune & Stratton, Inc., 1954. Price, $6.75. 


Mucu of our knowledge concerning the 
dynamics of the vascular system in man has 
been derived from studies of the digital cir- 
culation. This volume fulfills a need for sum- 
marization of this material. The section on 
methods and the chapter on clubbing of the 
digits, subjects to which the author has made 
notable contributions, are excellent. However, 
since the digital circulation cannot be divorced 
from the remainder of the cardiovascular sys- 
tem, the chapters on physiology, pharmacol- 
ogy, hypertension and anemia are sketchy 
and incomplete in themselves. 

This is not a volume for the general medi- 
cal reader, but because the information con- 
tained in it is all carefully credited and the 
bibliography extensive, it should serve as a 
good source book for workers engaged in in- 
vestigation of the peripheral vascular system. 

N.. 


BENTLEY'S TEXT-BOOK OF PHARMACEUTICS. 
Edited by Harotp Davis, B.Sc., Px.D. 
(Lonp.), F.P.S., F.R.LC., Pereira Medallist; 
Chief Pharmacist, University College Hos- 
pital, London. 6th ed. Pp. 1084; 307 ills. 
London: Bailliere, Tindall and Cox, 1954 
(Williams & Wilkins Co., Baltimore, U. S. 
Agents ). Price, $10.00. 


ALTHOUGH this book approaches the subject 
of pharmaceutics from the British viewpoint, 
this fact should not detract appreciably from 
its gaining wide acceptance on this side of 
the Atlantic. Aside from the initial sub- 


is 

t 

D 

ed, 
ery 

ol- 

ith |. 
OO 
ves 
the 
w- 
on 
ing 
the 
ed, 
ng 

ho 
nal 
Dr. 
eat 

on 
the 

ro- 
acts 
10l- 
the 

AA, 
yur- 

ot 

ing 

icu- 
ap- 
fol- 

1a 

lio- 
and 

li- 
ynal 


228 


division (Part I), which is a condensed and 
somewhat disjointed history of the British 
Pharmacopoeia, the subject matter of the re- 
mainder of the book has not suffered from 
the “pangs of collaboration. 

Part Il described physico-chemical princi- 
ples, including an up-to-date treatment of 
chromatography and ion exchange, and covers 
these and other complex phenomena of 
physical chemistry with simple formulae and 
lucid illustrations. 

Part III deals with pharmaceutical processes 
and plant and is the most thoroughly covered 
topic in the book (232 pages). This sub- 
division should be especially interesting to 
students of manufacturing pharmacy, for it 
describes in detail the raw materials used in 
drug manufacture, the materials of plant con- 
struction, the diverse types of equipment em- 
ployed, and finally the idiosyncrasies that are 
sometimes encountered in each piece of equip- 
ment and the methods employed to cope with 
these mechanical aberrations. 

Part IV entitled dispensing should serve as 
an excellent reference for the practicing phar- 
macist. 


Part V_ describes pharmaceutical micro- 


biology, including various screening tests, the 
development of a biological assay, and the 
manufacture of the more important antibiotics. 
An excellent account of the production of 


penicillin is featured in this section. 

Part VI encompasses the subject of surgical 
dressings, sutures, ligatures and describes in 
detail the various methods employed in the 
testing for quality of these surgical adjuncts. 
The subject of sterilization occupies the last 
part of this subdivision and is illustrated with 
various types of equipment. 

Part VIL. pharmaceutical preparations, 
needs no explanation nor elucidation. 

References at the end of each chapter 
enable the reader to learn more about inter- 
esting topics which are not fully covered by 
the book. I would recommend this book to 
those primarily interested in the subject of 
manufacturing pharmacy, for this is the back- 
bone of the contents. D. M. 


THE CHEMICAL PATHOLOGY OF ANIMAL Pic- 
MENTS. (Biochemical Society Symposia No. 
12). Edited by R. T. Wm1aMs, St. Mary’s 
Hospital Medical School, London. Pp. 84; 
20 ills. New York: Cambridge University 
Press, 1954. Price, $2.25. 

Tue title of this excellent paper-bound 
volume may seem deceptive. It contains 
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papers presented at a recent symposium in 
London on the biosynthesis, degradation, and 
excretion of porphyrins, on met- and sulfhemo- 
globinemia and f-carotene. The introduction 
by Dr. Charles Rimington is followed by a 
chapter entitled “Normal and Pathological 
Metabolism of Porphyrins” by Dr. Helen M. 
Muir of St. Mary’s Hospital. It includes a 
readable and rather complete summary of 
present knowledge of biosynthesis of the 
prosthetic group of hemoglobin and of other 
porphyrins. Dr. J. E. Falk of University Col- 
lege, London, describes the “Patterns of Por- 
phyrin Excretion” in Chapter 2. Included are 
the pigments found in the urine and feces 
following lead poisoning, and in congenital 
and acute porphyria as well as_ porphyria 
cutanea tarda. Chapter 3 includes a consid- 
eration of “Pathology of Acute Porphyria: 
Experimental Porphyria” induced by various 
barbiturates and related compounds. The bile 
pigments are also considered. Chapter 4 by 
Dr. G. H. Lathe includes a discussion of the 
“Plasma Bile Pigments” in which the results 
of unpublished experiments indicate that 
(“free”?) bilirubin is responsible for the in- 
direct van den Bergh reaction in plasma and 
that the direct reacting substance is due to a 
more polar pigment formed from bilirubin. 
Dr. C. H. Gray of Kings College Hospital 
Medical School reviews “The Bilirubinoid 
Pigments of Urine and Faeces and their Re- 
lation to Haem Pigment Metabolism” in Chap- 
ter 5. In addition to a consideration of the 
bile pigments occurring in the urine of pa- 
tients with retention (hemolytic) and re- 
gurgitation (obstructive) jaundice along with 
complications accompanying the latter, avail- 
able information concerning the steps in the 
degradation of biliverdin and bilirubin is re- 
viewed. Methemoglobinemia and sulfhemo- 
globinemia are considered in Chapter 6 by 
Dr. Q. H. Gibson of the University of Shef- 
field. In this interesting chapter is a consid- 
eration of the metabolic defect presumed 
present in idiopathic (familial) methemoglo- 
binemia. The final chapter by Dr. T. W. 
Goodwin is entitled “The Chemical Pathology 
of Carotenoids.” R. B. 


NuTRITIONAL FAcToRS AND LIVER DISEASES. 
Edited by Roy Miner and 
Scuwarz. Pp. 361; 80 ills. New York: New 
York Academy of Sciences, 1954. Price, 
$4.50. 
Tus book contains a series of 37 papers 
delivered at a conference held by the Section 
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of Biology of The New York Academy of 
Sciences. Included among the authors and 
discussors are many of the outstanding inves- 
tigators in the fields of nutrition and liver 
disease. Thus we have presented in a rela- 
tively short volume a meaty summary of a 
and current thinking about problems dealing 
with the effects on the liver of dietary consti- 
tuents, vitamins, lipotropic substances, en- 
zymes, antibiotics, hormones, carcinogens, and 
the like. The tremendous diversity of subjects 
covered as well as the relationships of animal 
and human experiments have been well 
handled by the editors. Particularly commen- 
dable are the papers on kwashiorkor. Includ- 
ed among them are a survey of the world 
situation on this disease by Brock; pathology 
by Davies; and serum studies and treatment 
by Trowell. Extremely pertinent observations 
on kwashiorkor are also presented by Gillman 
and Gilbert in their discussion of human and 
experimental aspects of nutritional liver dis- 
ease. The reviewer believes that anyone inter- 
ested in liver disease will find this volume 
exceedingly interesting and rewarding. S. L. 


MerepitHs Hycrene. By Artuor F. Davis, 
B. S., Ed. M., Dr. P.H., Prof. of Physical 
Education, Pennsylvania State Univ., and 
WaRREN H. SourHwortu, B.S., M.A., Dr. 
P.H., Prof. of Health Education, Univ. of 
Wisconsin. 5th ed. Pp. 906; 170. ills. New 
York and Toronto: The Blakiston Co., Inc., 
1954. Price, $6.00. 

Tue authors have consulted many health 
agencies and individuals in preparing this 
thoroughly modern revision of a popular col- 
lege textbook on health. Much medical in- 
formation is provided in language that the 
college student can understand, without sac- 
rificing accuracy for the sake of readability. 

A concise summary of the health situation 
in the United States places proper emphasis 
on the problems attendant upon increasing 
longevity. The chapters on medical science 
today, using medical service, and avoiding 
cults and quackery are of great educational 
value for the layman and are pleasing to 
the physician. The discussion of infection 
and its consequences and of various specific 
diseases will help the student avoid the com- 
mon fallacy of believing that adequate rest, 
diet, exercise and recreation encompass the 
entire secret of a healthful life. 

Much practical information regarding food 
selection, weight control, bodily mechanics, 
and principles of first aid are included. The 


section on mental health is exceptionally well 
written. Some of the material on heredity 
might be challenged, in particular the refer- 
ences to tuberculosis and the inheritance of 
certain personality traits and predisposition 
to the psychoses. An excellent list of educa- 
tional motion pictures is appended. The bibli- 
ography is extensive and the book is well 
indexed. B. R. 


Tue GLaNnp. By JuLian I. Krray and 
Mark D. ALtscHuLE. Pp. 271; 9 ills., 1 in 
color. Cambridge, Mass: For The Common- 
wealth Fund by Harvard University Press, 
1954. Price, $5.00. 


» Tue role of the pineal gland in the human 
bodily economy is poorly understood. Part 
of this misunderstanding is due to the confus- 
ing and contradictory reports found in the 
medical literature. The authors must be com- 
mended for performing a valuable and monu- 
mental task in reviewing and commenting 
upon the literature which deals with pineal 
gland function. This book will, I am sure, 
find its way into the library of every endo- 
crinologist and internist interested in this 
field. W. P. 


Wuat Is ELecrrosHock THERAPY? By Ep- 
warp F. Kerman, M.D. Pp. 152. New 
York: Exposition Press, Inc., 1954. Price, 
$3.50. 


Tuts book fills the need for a brief sum- 
mary of the indications, procedures, results 
and philosophy of electroshock therapy. Its 
question and answer format is easily read. 
It is addressed to the medical profession and 
the general public. A prefatory statement of 
bias toward electroshock therapy over other 
forms does not, however, eliminate the effect 
of bias on the layman. Nor does the reading 
of this book equip him to judge, as the 
author’s statement, “The final judgment rests 
with the reader,” indicates. 

Doctor Kerman’s approach is well consid- 
ered and his bias interferes materially only 
on such points as: 1) long and short term 
hospitalization where the need for hospital- 
ization might be other than protective to the 
community or patient but necessary for rea- 
sons such as the psychologic treatment of the 
patient; 2) the use of electrical current varia- 
tions other than the high voltage, short dura- 
tion alternating current which he favors; 3) 
the emotional rebuttal to antagonists of elec- 
troshock therapy. 

This book is of particular value to the 


doctor who must reinforce the recommenda- 
tion of electroshock ‘therapy to patients and 
their families and who has heretofore felt 
an inner uneasiness because of his own lack 
of understanding of the treatment. O. E. 


HERZKRANKHEITEN IM SAUGLINGSALTER. By 

Priv.-Doz. Dr. E. Rossi, University of 
Zurich, Switzerland. Pp. 373; 198 ills. Stutt- 
gart: Georg Thieme Verlag, 1954. Price, 
$15.45. 

Tue first portion deals with normal find- 
ings, including all special methods of exam- 
inations. Practically all diseases and abnormal 
conditions under discussion cause cardiac en- 
largement. The great variety of congenital 
cardiovascular abnormalities are presented in- 
cluding the surgical indications. Then fol- 
low the different types of myocarditis and 
myocardosis (with particular reference to 
storage diseases and fibroelastosis) and finally 
instances of cardiac involvement due to ex- 
tracardiac factors. There are 14 tables that 
chiefly serve the problem of differential diag- 
nosis. There are 164 personal case reports that 
are particularly valuable because of the inte- 
grated and correlated studies, including many 
postmortem data. The 1315 references should 
prove a most valuable aid for students in 
this field. The 198 illustrations, some of them 
in colors, depict roentgenograms including 
angiocardiograms and ‘cardiac catheterizations, 
electrocardiograms, schematic drawings, and 
many macroscopic and microscopic findings. 
This book is beautifuly done po is a source 
of information; it much deserves to be trans- 
lated. H. R. 


PROGRESS IN CLINICAL SURGERY. Symposium 
edited by Ropney Smirn, M.S., F.R.CS., 
Surgeon, St. George’s Hospital, London, 
England. Pp. 404; 112 ills. Boston: Little, 
Brown & Company, 1954. Price, $7.50. 
Tue author states in the preface that it 

is his “object to produce a volume of help par- 
ticularly to the postgraduate student working 
for his final F.R.C.S. examination and the 
younger surgeon with a recent hospital ap- 
pointment.” He further states that “many 
common subjects will not even be mentioned 
since it is felt that they are adequately cov- 
ered in standard works.” He, therefore, 
fails to mention such things as appendicitis, 
biliary and renal calculi, and the differential 
diagnosis of cystic swellings of the neck. 

In some ways, the book gives me the 
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impression of an attenuated Year Book of Gen- 
eral Surgery. The various authors give one a 
smattering and often casual résumé of current 
British surgical trends. There is more detail 
concerning recent trends in cardiovascular 
surgery. In spite of the author’s insistence 
that the material covered represents only sur- 
gical progress, many subjects, such as surgery 
of the hand, have surely been covered in as 
modern a fashion several years ago in other 
texts. 

There are quite a number of things men- 
tioned in this work which might produce 
some controversy with American surgeons, 
such as the treatment of gastric ulcer medi- 
cally for 6 months before advising surgery. In 
the chapter on the pancreas, hemorrhagic ne- 
crosis of the pancreas is not mentioned; the 
author gives morphine for pancreatitis and 
fails to mention the influence of oral feedings 
on the course of the disease. Also, there is 
no mention of sphincterotomy as a possible 
method of treatment of chronic pancreatitis. 

Although adrenalectomy is mentioned sev- 
eral times in the palliative treatment of cer- 
tain inoperable carcinomas, it is not mentioned 
as a possible procedure for essential hyper- 
tension. 

In the chapter, “The Infected Hand,” local 
anesthesia is used in the finger distal to a 
tourniquet. This would be considered down- 
right dangerous by some American surgeons. 

All in all, the book is interesting and read- 
able, but it would seem to me that this volume 
would be considered a rather inadequate aid 
in preparing one for specialty board examin- 
ation. G. R. 


RECENT PROGRESS IIN HORMONE RESEARCH. 
Vo.. X. Edited by Grecory Pincus. Pp. 511; 
115 ills. New York: Academic Press, Inc., 
1954. Price, $9.80. 


As usual, this volume, consisting of papers 
presented at the Tenth Annual Meeting of the 
Laurentian Hormone Conference, is an ex- 
tremly important addition to the endocrine 
literature. Once again the discussion which 
follows each presentation is at least as valu- 
able as the paper itself. This session was 
divided into six sections and included the 
following subjects: 1) Nervous System- 
Hormone Interrelationships, 2) Thyroid Hor- 
mone Physiology and Biochemistry, 3) Com- 
parative Endocrinology, 4) Protein Hormones, 
5) The Role of Hormones in Blood and Blood- 
Forming Organs, and 6) Aspects of Clinical 
Endocrinology. This book is highly recom- 
mended. W. P 
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YeaR Book or GENERAL SurGERY (1954— 
1955 series). Edited by Evarts A. GraHaM, 
M.D., Emeritus Professor of Surgery, Wash- 
ington University School of Medicine and 
Stuart C. CuLLeN, M.D., Professor of 
Surgery and Chairman of Division of Anes- 
thesiology, State University of Iowa College 
of Medicine. Pp. 500; 131 ills. Chicago, IIl.: 
Year Book Publishers, Inc. 1954. Price, $6.00. 

Eacu year this reviewer looks forward to 
the publication of this volume as an oppor- 
tunity to check on his coverage of the surgical 
literature. This year, as in the past, there 
is a well arranged group of abstracts of many 
of the significant surgical and anesthesiological 
articles from the entire world. 

Since it is impossible for the average gen- 
eral surgeon to read even a quarter of the 
surgical articles printed, it would seem almost 
mandatory to study this collection. 

In addition, the editorial comments alone, 
are worthy of publication. R. B. 


RECONSTRUCTION SURGERY OF THE EYELIDs. 

By WENDELL L. Hucues, M.D., F.A.C.S. 

2nd ed. Pp. 260; 268 ills. St. Louis: C. V. 

Mosby Co., 1954. Price, $8.50. 

Tuis concise, informative, authoritative 
treatise, on the reconstruction of the eyelids, 
belongs in the library of all surgeons. 

The second edition is more detailed and 
comprehensive than the first and is therefore 
a most welcome additional contribution, to 
this the most exacting of all the fields of 
plastic endeavor. The book is clear, sound, 
and above criticism. G. G. 


NEW BOOKS 


Readings in General Psychology. By LEesTER 
D. Crow and Atice Crow, Brooklyn Col- 
lege. Pp. 437; illustrated. New York: 
Barnes & Noble, Inc., 1954. Price, $1.75. 


Tus is a collection of 195 selections from the 
writings of various leading psychologists. The 
selections are short and concise and cover fifteen 
large areas of psychological study including such 
things of interest to the physician as personality, 
feelings and emotions, frustration and _ conflict 
and the psychology of occupational adjustment. 
For a quick survey of the field of psychology this 
book is definitely recommended. O. E. 


Diet to Suit Yourself. By Waxter Ross. Pp. 
159. New York: The McBride Co., 1954. 
$2.50. 


Price, 
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Mucu of what is considered standard teach- 
ing on the significance of obesity and its treat- 
ment has been presented in forceful language 
calculated to impress the layman for whom this 
manual is obviously intended. C. Ss. 


Metabolic Interrelations With Special Refer- 
ence to Calcium. Edited by Epwarp C. 
REIFENSTEIN, JR. Fifth Conference. Pp. 
386; 126 ills. New York: Josiah Macy, 
Jr. Foundation, 1954. Price, $5.00. 


Tus report of the fifth conference on metabolic 
interrelations is at the usual high standard of 
previous publications in this series. The partici- 
pants are all well qualified in their field. The 
subject matter makes this edition particularly 
interesting to physiologists and other disciplines 
in the basic sciences as well as the usual appeal 
to clinicians. 


The British Encyclopaedia of Medical Practice 
Including Medicine, Surgery, Obstetrics, 
Gynaecology and Other Special Subjects. 
Medical Progress, 1954. Edited by THe 
Lorp Horper, G.C.V.O., M.D., F.R.C.P., 
Consulting Physician to St. Bartholo- 
mew’s Hospital, London. Pp. 303. Lon- 
don: Butterworth & Co., Ltd., 1954. 
Price, not given. 


Expert Committee on Venereal Infections and 
Treponematoses. Subcommittee on Serol- 
ogy and Laboratory Aspects. Third Re- 
port. WHO Technical Report Series No. 
79. Pp. 50. Geneva: World Health Or- 
ganization, 1954. Price, $.50. 


The Manual of Antibiotics, 1954-1955. Edited 
by Henry Wetcu, Pu. D. Pp. 87. New 
York: Medical Encyclopedia, Inc., 1954. 
Distributed by American Pharmaceutical 
Association, Washington, D.C. Price, 
$2.50. 


A very useful book for the physician and phar- 
macist listing the trade names, manufacturers, 
active ingredients and indications for use of all 
the antibiotic preparations. 


Cancer of the Thyroid. By Joun prj. PEeM- 
BERTON, M.D., and B. MARDEN BLACK, 
M.D., Mayo Clinic, Rochester, Minnesota. 
Pp. 47; 16 ills., 12 in color. New York: 
American Cancer Society, 1954. Gratis. 
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Inflammatory Changes Associated with Pri- Expert Committee on Biological Standardiza- 
mary Bronchogenic Carcinoma: By ERKKI tion. Seventh Report. WHO Technical Re- 
LausTELA. Annales Chirurgiae et Gyn- port Series No. 86. Pp. 22. Geneva: World 
aecologiae Fenniae, Vol. 43 Supplement, Health Organization, 1954. Price, $.25. 
1954. Pp. 94; 21 ills. Helsinki: Kirjapaino 
Oy Merkur, 1954. 


NEW EDITIONS 
Methodology of Planning an Integrated Health An Introduction to Physics in Nursing. By 
Programme for Rural Areas. Second Report Hesse Howarp Furtrer, RN., M.A, 
of the Expert Committee on Public-Health Assistant Professor and Director of Science 
Administration. WHO Technical Report Instruction, University of Pennsylvania 


Series No. 83. Pp. 46. Geneva: World School of Nursing. 2nd ed. Pp. 200; 100 

Health Organization, 1954. Price, $.25. ills. St. Louis: The Cc: ¥. Mosby Company, 
1954. Price, $3.50. 

Tuts book is an excellent review of many of 

Chronicle of The World Health Organization. the fundamental principles of physics which are 

The Work of WHO: 1953. Pp.27. Gen- of importance in nursing. The material in this 


, Ss field is greatly needed and it is up-to-date. The 
eva: World Health Organization, 1954. summary and pertinent problems at the end of 


Price, $.25. the chapters are helpful. 
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